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Objective: This study aimed to evaluate the efficacy of a combined therapy integrating a nasointestinal decompression catheter with 
a modified Dachengqi Decoction (mDQD) for elderly patients diagnosed with early postoperative inflammatory intestinal obstruction 
(EPIIO) following gastrointestinal emergency surgery.
Methods: We conducted a prospective, randomized controlled trial involving 62 elderly EPIIO patients. Participants were randomly 
assigned to an experimental group (n=31) or a conventional group (n=31). Both groups received standard nasointestinal catheter 
decompression and conventional Western medical therapy. The experimental group received additional treatment with mDQD 
administered through the catheter. Outcomes included recovery times (symptom resolution, first flatus, hospital stay), inflammatory 
markers (white blood cell count, C-reactive protein, interleukin-6), and intestinal barrier function (D-lactate, diamine oxidase), 
measured before treatment and at 7 and 14 days post-treatment.
Results: The experimental group showed statistically significant improvements in several recovery metrics, including shorter time to 
symptom resolution, first flatus, and hospital discharge, compared with the conventional group (all P < 0.05). In addition, the 
experimental group had greater reductions in systemic inflammatory markers and better restoration of intestinal barrier function at 
days 7 and 14 (P < 0.05). No major adverse events were reported in either group.
Conclusion: The combined therapy of an intestinal obstruction catheter and modified Dachengqi Decoction was associated with 
improved recovery outcomes in elderly patients with early postoperative inflammatory intestinal obstruction, including reduced 
inflammation and enhanced intestinal barrier function. However, these findings should be interpreted with caution owing to the small 
sample size and single-center design. Larger, multicenter randomized trials are needed to confirm the efficacy of this integrated approach.
Keywords: inflammatory intestinal obstruction, elderly patients, Dachengqi Decoction, intestinal obstruction catheter, nutrition

Introduction
Early postoperative inflammatory intestinal obstruction (EPIIO) is a common complication after gastrointestinal emer
gency surgery, particularly in elderly patients.1,2 In this population, the condition is associated with higher morbidity, 
prolonged hospitalization, and delayed functional recovery due to age-related decline in physiological reserve and 
immune function.3–7 Current Western medical management primarily consists of gastrointestinal decompression, nil 
per os, parenteral nutrition, and supportive care.8–11 However, this approach often yields suboptimal outcomes: decom
pression may be incomplete, systemic inflammation persists, and the return of bowel function is frequently slow, leading 
to extended hospital stays and increased suffering.12–15
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Endoscopic placement of a nasointestinal decompression tube has been proposed to achieve more effective decom
pression by aspirating fluid from the dilated small bowel.16–18 While this technique relieves mechanical distension, it does 
not directly address the underlying inflammatory response or promote restoration of intestinal motility and barrier function. 
Therefore, additional strategies that simultaneously reduce inflammation and protect the intestinal mucosa are needed.

Traditional Chinese Medicine (TCM) considers EPIIO as a syndrome of “internal excess-heat accumulation” resulting 
from surgical trauma that depletes qi and blood, leading to dysfunction of the spleen and stomach.19,20 Dachengqi 
Decoction, a classical TCM formula, has been used for centuries to purge heat and accumulation. Importantly, modern 
pharmacological studies have provided clinical and translational evidence for its effects: it reduces pro-inflammatory 
cytokines (eg, IL-6, CRP), protects intestinal mucosal barrier integrity, improves gastrointestinal motility, and modulates 
gut microbiota.21–27 For instance, Chen et al demonstrated that Dachengqi Decoction ameliorated postoperative ileus in 
a mouse model by suppressing intestinal inflammation,21 and clinical studies have shown its beneficial effects in acute 
pancreatitis and sepsis-associated intestinal injury.22–24 Nevertheless, in patients with EPIIO, oral administration of 
herbal decoction is often impractical due to vomiting or impaired intestinal transit.

To overcome this limitation, delivering Dachengqi Decoction directly through the intestinal obstruction tube – thereby 
placing the medication near the site of obstruction – offers a logical integrated approach combining mechanical 
decompression with pharmacotherapy. Despite the theoretical advantages, high-quality randomized controlled trials 
evaluating this catheter-based delivery of modified Dachengqi Decoction in elderly patients with EPIIO following 
gastrointestinal emergency surgery are lacking.

Therefore, the present study was designed to fill this gap. The objective was to evaluate the efficacy and safety of 
adding modified Dachengqi Decoction administered via the intestinal obstruction tube to standard decompression and 
conventional Western medical therapy. We hypothesized that, compared with conventional treatment alone, the combined 
regimen would lead to faster resolution of abdominal symptoms, shorter time to flatus and oral intake, greater reduction 
in systemic inflammatory markers (WBC, neutrophil count, CRP, IL-6), improved intestinal barrier function (as reflected 
by D-lactate and DAO), better correction of electrolyte imbalances, and enhanced nutritional status (albumin and 
prealbumin) in elderly patients with EPIIO after gastrointestinal emergency surgery.

Materials and Methods
General Information
Sample Size Estimation
Previous studies have suggested that the use of an intestinal obstruction tube combined with conventional Western 
medicine can significantly shorten the time to postoperative symptom improvement.28–30 This study aimed to compare 
the effects of adding Dachengqi Decoction versus not adding it to the treatment regimen of intestinal decompression tube 
plus conventional Western medicine. Therefore, the sample size was calculated based on the comparison of means 
between two independent samples. With a significance level (α) set at 0.05, a statistical power of 0.9, and an equal 
number of cases in both groups, the SPSS 25.0 statistical system estimated a requirement of 95 cases per group. 
However, due to limited recruitment time and practical constraints, a total of 62 patients (31 per group) were enrolled. 
Consequently, the study is underpowered to detect small effect sizes, and the results should be considered exploratory. 
This limitation is acknowledged in the Discussion. These patients were admitted to the Department of Gastrointestinal 
Surgery at Ji’an Central People’s Hospital between July 2024 and June 2025, based on clinical practicality.

Diagnostic Criteria
(1) Western Medicine Criteria: Recent history of gastrointestinal emergency surgery; initial recovery of bowel sounds or 
gradual initiation of oral intake after surgery, followed by the emergence of obstruction symptoms (cessation of flatus and 
defecation, predominantly abdominal distension with possibly insignificant abdominal pain); abdomen firm on palpation, 
with bowel sounds diminished, absent, or normal; abdominal X-ray revealing multiple air-fluid levels.31 (2) Traditional 
Chinese Medicine (TCM) Criteria: Meeting the TCM syndrome pattern of Internal Excess-Heat Accumulation: mani
fested as abdominal distension and pain with tenderness and guarding, constipation, dry mouth and tongue, halitosis, 
scanty dark urine, a red tongue with a yellow and thick coating, and a rapid, slippery pulse.
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Inclusion Criteria
Patients meeting the above diagnostic criteria; aged between 60 and 75 years; having undergone laparoscopic surgery for 
conditions including acute appendicitis with perforation, gastroduodenal ulcer perforation, or intestinal obstruction, with 
successful procedures and no related complications; development of intestinal obstruction symptoms between post
operative days 4 and 14, without typical signs of peritonitis; patients in good general physical condition with normal 
cognitive function; ability to cooperate with transnasal intestinal obstruction tube placement; understanding and accep
tance of the study protocol.

Exclusion Criteria
Presence of intestinal strangulation, vascular, paralytic, or mechanical intestinal obstruction; mesenteric vascular disease; 
concomitant malignancy; hematological or immune system diseases; severe hepatic or renal dysfunction; coagulation disorders.

Elimination Criteria
Patients assigned to the experimental group who were assessed by the TCM department as unsuitable for treatment with 
Dachengqi Decoction; patients whose condition deteriorated requiring emergency surgical intervention; patients request
ing withdrawal from the study; patients with poor compliance.

Grouping
Patients were randomly assigned using a simple random number table into an experimental group (n=31) and 
a conventional treatment group (n=31). Comparison of baseline demographic and clinical characteristics showed no 
statistically significant differences between the two groups (P > 0.05), as detailed in Table 1. The study was approved by 
the Institutional Medical Ethics Committee, and all patients provided written informed consent. To ensure allocation 
concealment, the group assignments were placed in sequentially numbered, opaque, sealed envelopes by a researcher not 
involved in patient enrollment. After a patient provided written informed consent and met all eligibility criteria, the 
treating physician opened the next envelope to reveal the allocation.

Methods
Both groups of patients underwent endoscopic-assisted placement of a transnasal intestinal obstruction decompression tube 
(Cure Medical International Trade [Dalian] Co., Ltd., model: MD-08A98H). The operation method was as follows: The 
endoscope was advanced to the horizontal part of the duodenum. Subsequently, a slippery guidewire was placed into the 
upper segment of the jejunum, after which the endoscope was withdrawn. A 5F angiography catheter was inserted over the 
guidewire to the upper jejunum. Under digital subtraction angiography (DSA) guidance, the intestinal obstruction tube was 
advanced transnasally to the distal small intestine. It was then carried further into the intestinal lumen by peristaltic 
movement for decompression. Diatrizoate meglumine contrast agent was injected to visualize intestinal dilatation and 
obstruction, and to confirm the obstruction site. Following this, 10–15 mL of sterile distilled water was injected into the 
anterior balloon to inflate it, and the guidewire was removed. The intestinal obstruction guidewire was further advanced into 
the stomach, leaving it in a relaxed loop within the gastric cavity, and connected to external negative pressure suction.

Table 1 Comparison of Baseline Characteristics Between the Two Groups [n (%), Mean ± SD]

General Information Experimental Group (31) Conventional Group (31) χ2/t p

Gender (Male/Female) 18/13 16/15 0.261 0.610
Age (years) 70.35±1.52 70.80±1.83 1.053 0.296

Body Mass Index (kg/m2) 21.59±0.85 22.01±0.98 1.803 0.076

Gastrointestinal emergency 0.962 0.097
Perforated gastric and duodenal ulcer 18 (58.06) 21 (67.74)

Perforated acute appendicitis 5 (16.13) 6 (19.35)

Intestinal obstruction 8 (25.81) 4 (12.90)
Time of postoperative 

intestinal obstruction (days)

10.25±1.08 9.86±1.23 1.327 0.190
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Conventional Treatment Group
Based on intestinal decompression via the obstruction tube, patients in this group received conventional Western medical 
interventions, including nil per os (NPO), correction of fluid-electrolyte and acid-base imbalances, intravenous nutritional 
support, and symptomatic treatment. Parenteral nutritional support was provided as follows: non-protein calories at 
105–125 kcal/(kg·d), nitrogen supplementation at 0.15 g/(kg·d), with a calorie-to-nitrogen ratio of 150:1. Fat emulsion 
supplied 30–40% of non-protein calories, while glucose supplied 60%–70%. This was administered intravenously once 
daily (ivd, qd) for 7–14 days. Targeted pharmacological treatment included: Somatostatin (3 mg + 48 mL normal saline), 
administered via continuous pump infusion every 12 hours (q12h) for 5–10 days; and glucocorticoids (Dexamethasone, 
5 mg, intravenous injection, q12h) for 3–5 days.

Experimental Group
In addition to intestinal decompression via the obstruction tube and the conventional Western medical regimen described 
above, patients in this group received treatment with modified Dachengqi Decoction administered through the intestinal 
obstruction tube. The base formula consisted of: Rhei Radix et Rhizoma (Dahuang) 15 g, Magnoliae Officinalis Cortex 
(Houpo) 15 g, Aurantii Fructus Immaturus (Zhishi) 12 g, and Natrii Sulfas (Mangxiao) 12 g.

To balance individual clinical needs with treatment reproducibility, modifications to the base formula were made 
according to a standardized decision algorithm based on specific symptoms and signs. This algorithm is presented in 
Supplementary Table 1. In brief:

For qi deficiency (fatigue, weak pulse), Astragali Radix (Huangqi) 20–30 g was added.
For blood stasis (dark tongue, fixed abdominal pain), Persicae Semen (Taoren) 12 g and Carthami Flos (Honghua) 9 g 

were added.
For severe abdominal distension due to qi stagnation, the dosage of Aurantii Fructus Immaturus (Zhishi) and 

Magnoliae Officinalis Cortex (Houpo) was increased by 3 g each, or stir-fried Raphani Semen (Laifuzi) 15 g was added.
For persistent constipation with good tolerance, the dosage of Rhei Radix et Rhizoma (Dahuang) and Natrii Sulfas 

(Mangxiao) was increased by 3 g each.
If the patient developed diarrhea or excessively frequent bowel movements, the dosage of Rhei Radix et Rhizoma 

(Dahuang) and Natrii Sulfas (Mangxiao) was reduced (eg, to 9 g each), and their decoction method was changed from 
“added later” to “decocted together with other herbs”.

Once bowel movements became smooth, Natrii Sulfas (Mangxiao) was omitted from the formula.
All herbal medicines were sourced from the Chinese pharmacy department of Ji’an Central People’s Hospital. The 

pharmacy department dispensed and decocted the herbs. Each dose yielded 100 mL of decoction, which was packaged into 
50 mL bags. The decoction was administered twice daily (morning and evening) via the intestinal obstruction tube by 
a specialized nurse. Following each infusion, the tube was clamped for 2 hours. One treatment course lasted for 7 days.

Observation Indicators
Blinding and Outcome Assessment: A blinded assessment method was employed. Personnel responsible for radiological 
evaluation, laboratory data analysis, and statistical analysis were unaware of the group assignments. Patients and treating 
clinicians were not blinded to group assignment because the experimental intervention (intracatheter administration of 
herbal decoction) could not be feasibly masked. However, outcome assessors (radiologists, laboratory technicians, and 
statisticians) were blinded to group allocation.

Recovery Parameters
The following recovery-related timepoints and parameters were recorded: time to disappearance of abdominal distension/ 
pain, time to first anal (or stoma) flatus, time to initiation of liquid diet, time to resolution of air-fluid levels on imaging, 
total volume of gastrointestinal decompression drainage, time to removal of the decompression tube, and total hospital 
length of stay.
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Inflammatory Markers
Fasting venous blood samples were collected from patients before treatment, and on days 7 and 14 after treatment. 
Approximately 6 mL of blood was drawn and distributed into three separate collection tubes. One tube containing antic
oagulant was immediately analyzed using a multifunctional hematology analyzer (Dannan, USA, model EXCELL-22) to 
determine White Blood Cell count (WBC) and Absolute Neutrophil Count. The remaining two tubes without anticoagulant 
were centrifuged at high speed (radius: 5 cm, speed: 4000 r/min) for 10 minutes to obtain serum. The serum samples were 
aliquoted and stored at −80°C until batch analysis. Serum levels of C-reactive protein (CRP) were measured using 
immunonephelometry, and Interleukin-6 (IL-6) levels were determined using enzyme-linked immunosorbent assay (ELISA).

Intestinal Mucosal Barrier Function and Electrolyte Levels
The stored serum samples described above were used for analysis. D-lactate level was measured using an enzymatic 
colorimetric method. Diamine oxidase (DAO) activity was assessed using a double-antibody sandwich method. Serum 
levels of potassium (K+) and sodium (Na+) were determined using a fully automated biochemical analyzer (Mindray, 
China, model G92000).

Nutritional Status
The stored serum samples were also used to assess nutritional markers. Albumin (ALB) level was measured by 
immunoturbidimetry. Prealbumin (PA) level was determined using immunodiffusion assay.

Treatment Safety
All adverse events occurring during the treatment period were recorded and categorized, including tube-related compli
cations (eg, displacement, blockage, nasal injury) and drug-related adverse reactions.

Statistical Methods
Data analysis was performed using SPSS statistical software (version 25.0). Measurement data conforming to a normal 
distribution are presented as the mean ± standard deviation (SD), and inter-group comparisons were conducted using the 
t-test. Data collected at multiple time points were analyzed using repeated measures analysis of variance (ANOVA). The 
interaction effect between time and treatment factors was first examined. If the interaction effect was statistically 
significant, a simple effects analysis was subsequently performed. If the interaction effect was not significant, the 
main effects were analyzed. Count data are described as rates (%) and were compared using the chi-square (χ2) test. 
A P-value of < 0.05 was considered indicative of a statistically significant difference.

Normality of continuous data was assessed using the Shapiro-Wilk test. Data following a normal distribution are 
presented as mean ± SD and analyzed using parametric tests. No missing data occurred for any outcome measure during 
the 14-day follow-up; therefore, a complete case analysis was performed. All analyses were conducted on a per-protocol 
basis, as no patient withdrew or was lost to follow-up. No adjustment was made for multiple comparisons (eg, Bonferroni 
correction); thus, the reported P-values should be interpreted as descriptive and hypothesis-generating rather than 
confirmatory.

Ethics Approval and Consent to Participate
This study was conducted in accordance with the ethical principles of the Declaration of Helsinki. Ethical approval was 
obtained from the Scientific Research Ethics Committee of Ji’an Central People’s Hospital (Approval No. Lun Shen 
(2024) L00040). Written informed consent was obtained from all individual participants included in the study prior to 
their participation.

Results
A total of 78 elderly patients with EPIIO after gastrointestinal emergency surgery were assessed for eligibility. Of these, 
16 were excluded (10 did not meet inclusion criteria, 4 declined to participate, and 2 had contraindications to catheter 
placement). The remaining 62 patients were randomized to the experimental group (n=31) or the conventional group 
(n=31). All 62 patients received the allocated intervention, completed the 14-day follow-up, and were included in the 
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per-protocol analysis (no withdrawals or losses to follow-up). The participant flow is summarized in the CONSORT 
diagram (Figure 1). Patients were recruited between July 2024 and June 2025. The follow-up period for each patient was 
14 days post-treatment, as specified in the protocol. Given the small sample size (31 per group) and the exploratory 
nature of the study, these findings should be interpreted cautiously. The study was underpowered to detect small effect 
sizes, as detailed in the Methods section and Discussion.

Comparison of Recovery Progress Between the Two Groups
The experimental group demonstrated significantly shorter time to the disappearance of abdominal distension/pain, time 
to first anal (or enterostomy) flatus, time to initiation of liquid diet, time to the resolution of air-fluid levels on imaging, 
time to catheter removal, and total hospital length of stay compared to the conventional group. Furthermore, the total 
volume of gastrointestinal decompression drainage in the experimental group was significantly greater than that in the 
conventional group (all P < 0.05). The primary recovery outcomes (time to symptom relief, time to first flatus, time to 
liquid diet, and hospital stay) are presented in Table 2. All recovery parameters favored the experimental group.

Comparison of Inflammatory Markers Between the Two Groups
There was a significant interaction effect between group and time on serum levels of WBC, absolute neutrophil count, 
CRP, and IL-6 at different postoperative time points (P < 0.05). Simple effects analysis revealed that compared with pre- 
treatment levels, both groups showed significant decreases in WBC, absolute neutrophil count, CRP, and IL-6 at both 7 
days and 14 days post-treatment (P < 0.05). Furthermore, at both the 7-day and 14-day post-treatment assessments, the 
experimental group demonstrated significantly lower levels of WBC, absolute neutrophil count, CRP, and IL-6 than the 
conventional group (P < 0.05). Table 3 summarizes the inflammatory markers. CRP and IL-6 were considered the most 
clinically relevant indicators of systemic inflammation. WBC and absolute neutrophil count showed similar trends and 
are presented for completeness. The temporal trend for CRP is shown in Figure 2A, illustrating a greater decline in the 
experimental group over the 14-day period.

Figure 1 The CONSORT flow diagram of our research.
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Comparison of Mucosal Barrier-Related Indicators and Electrolyte Levels Between the 
Two Groups
A significant interaction effect was observed between group and time for serum levels of D-lactate, DAO, K+, and Na+ at 
different postoperative time points (P < 0.05). Simple effects analysis indicated that compared to pre-treatment levels, both 
groups exhibited significant decreases in D-lactate and DAO, along with significant increases in K+ and Na+ at both 7 days 
and 14 days post-treatment (all P < 0.05). Furthermore, at both the 7-day and 14-day post-treatment assessments, the 
experimental group demonstrated significantly lower levels of D-lactate and DAO, and significantly higher levels of K+ and 
Na+ compared to the conventional group (all P < 0.05). Table 4 presents intestinal barrier function (D-lactate, DAO) and 
electrolyte levels (K+, Na+). D-lactate and DAO were the prespecified primary markers of mucosal barrier integrity; both 
improved significantly in the experimental group. Electrolyte changes followed a similar pattern and are shown for 
completeness. Figure 2B displays the trend for D-lactate, showing a more pronounced reduction in the experimental group.

Table 2 Comparison of Postoperative Recovery Indices Between the Two Groups (Mean ± SD)

Recovery Indices Experimental Group (n=31) Conventional Group (n=31) t p

Time to Relief of Abdominal 
Bloating/Abdominal Pain (days)

6.25±1.14 7.10±1.08 3.014 0.004

Anal (or stoma) gas passage time (d) 2.29±0.50 2.75±0.46 3.770 0.001

Time to start liquid diet (d) 2.10±0.50 2.55±0.55 3.371 0.001
Time of liquid-gas interface 

disappearance (d)

8.30±1.32 9.56±1.46 3.564 0.001

Gastrointestinal decompression 
drainage volume (mL)

795.32±180.50 701.60±153.25 2.204 0.031

Catheter removal time (d) 12.50±2.01 14.05±1.58 3.376 0.001
Length of hospital stay (d) 13.10±1.86 14.68±1.80 3.399 0.001

Table 3 Comparison of Inflammatory Markers Between the Two Groups (Mean ± SD)

Project Group Before Treatment Day 7 Post-Treatment Day 14 Post-Treatment

WBC (×109/L) Experimental 28.35±3.78 10.35±2.05 7.30±1.06
Conventional 29.12±4.02 12.38±1.82 9.69±1.33

F Fgroup=13.423, Ftime=50.498, FInteraction=24.531
P Pgroup<0.001, Ptime<0.001, PInteraction<0.001

Absolute Neutrophil Count (×109/L) Experimental 12.68±1.59 7.65±1.02 5.35±1.18
Conventional 13.20±1.69 8.50±1.15 6.52±1.30

F Fgroup=17.403, Ftime=45.892, FInteraction=24.104
P Pgroup<0.001, Ptime<0.001, PInteraction<0.001

CRP (mg/L) Experimental 36.90±4.52 15.36±2.59 10.68±1.58
Conventional 38.02±4.80 17.52±3.04 12.38±2.05

F Fgroup =10.238, Ftime=69.480, FInteraction=34.952

P Pgroup<0.001, Ptime<0.001, PInteraction<0.001

IL-6 (mg/L) Experimental 17.69±1.82 11.50±1.86 8.95±1.52

Conventional 18.30±2.04 12.87±2.14 10.34±1.87

F Fgroup=8.404, Ftime=47.540, FInteraction=14.830

P Pgroup<0.001, Ptime<0.001, PInteraction<0.001
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Comparison of Nutritional Indicators Between the Two Groups
There was no statistically significant difference in the duration of parenteral nutrition use between the two groups (P > 0.05). 
A significant interaction effect was observed between group and time for serum levels of ALB and PA at different 
postoperative time points (P < 0.05). Simple effects analysis showed that compared to pre-treatment levels, both groups 
exhibited significant increases in ALB and PA at both 7 days and 14 days post-treatment (all P < 0.05). At 7 days post- 
treatment, there was no statistically significant difference in ALB and PA levels between the two groups (P > 0.05). However, 
at 14 days post-treatment, the experimental group demonstrated significantly higher levels of both ALB and PA compared to 
the conventional group (P < 0.05). Nutritional outcomes are shown in Table 5. Prealbumin (PA) is a more sensitive short-term 
nutritional marker than albumin (ALB). Both increased in both groups, but the experimental group showed a significantly 

Figure 2 (A–C) Trends of selected outcomes over time.

Table 4 Comparison of Intestinal Mucosal Barrier Function and Electrolyte Levels Between the Two Groups 
(Mean ± SD)

Project Group Before Treatment Day 7 Post-Treatmen Day 14 Post-Treatment

D-lactic acid (mg/L) Experimental 29.68±3.52 18.53±2.80 13.02±2.52
Conventional 30.52±4.01 20.39±3.04 15.63±2.69

F Fgroup=13.473, Ftime=89.042, FInteraction=35.612

P Pgroup<0.001, Ptime<0.001, PInteraction<0.001

DAO (U/L) Experimental 8.02±1.03 5.15±0.65 4.56±0.52
Conventional 8.15±0.98 5.53±0.70 5.02±0.49

F Fgroup=10.326, Ftime=74.176, FInteraction=25.640
P Pgroup<0.001, Ptime<0.001, PInteraction<0.001

K+ (mmol/L) Experimental 3.19±0.20 3.50±0.30 3.72±0.25
Conventional 3.11±0.22 3.31±0.28 3.58±0.23

F Fgroup=9.405, Ftime=53.805, FInteraction=15.141

P Pgroup<0.001, Ptime<0.001, PInteraction<0.001

Na+ (mmol/L) Experimental 125.69±5.24 133.69±4.52 137.09±3.06

Conventional 133.86±6.02 131.02±4.15 135.05±3.40

F Fgroup=7.682, Ftime=47.833, FInteraction=11.320

P Pgroup<0.001, Ptime<0.001, PInteraction<0.001
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greater improvement at day 14. The duration of parenteral nutrition did not differ significantly between groups and is reported 
in the same table The trend for prealbumin (Figure 2C) indicates a faster and greater increase in the experimental group.

Comparison of Treatment Safety Between the Two Groups
During the treatment period, no instances of abnormal liver or kidney function, allergic reactions, significant drug-related 
adverse reactions, or catheter-related complications were observed or recorded in either group.

Discussion
Postoperative early inflammatory intestinal obstruction (EPIIO) following gastrointestinal emergencies is characterized 
by a high incidence and prolonged course in elderly patients, often necessitating extended fasting periods and imposing 
significant physical and psychological distress.32–34 Conventional Western medical management primarily focuses on 
gastrointestinal decompression and symptom alleviation, often adopting a passive approach while awaiting spontaneous 
resolution of inflammation and functional recovery.8–11 However, this strategy may be associated with suboptimal 
decompression efficacy, poor tolerance to nutritional support in some elderly patients, consequently leading to prolonged 
hospitalization and extended patient suffering.12–15 Therefore, exploring more effective treatment strategies remains 
a clinical priority. Advances in medical technology have demonstrated that compared to standard nasogastric tubes, 
transnasal intestinal obstruction tubes provide more effective gastrointestinal decompression by aspirating deeper 
intestinal fluids, thereby reducing intraluminal pressure more rapidly and establishing a superior physical foundation 
for subsequent therapy.35–37 Nonetheless, the therapeutic action of the intestinal obstruction tube is largely confined to 
decompression, without directly addressing the underlying pathological mechanisms such as systemic inflammation and 
gastrointestinal paralysis.

In Traditional Chinese Medicine (TCM), EPIIO is categorized under syndromes such as “Yangming fu-organ excess” 
and “internal excess-heat accumulation”. Surgery is believed to cause visceral injury, depletion of qi and blood, and 
subsequent dysfunction of spleen and stomach in transportation and transformation. This leads to stagnation of clear 
nutrients and failure of turbid waste to descend, resulting in internal accumulation of damp-heat in the large intestine, 
manifesting as abdominal distension, pain, and difficulty with defecation and flatus.21 Dachengqi Decoction, a classic TCM 
formula, is highly effective in treating Yangming fu-organ excess and internal excess-heat accumulation syndromes, 
functioning to promote qi movement, resolve accumulations, remove blood stasis, and purge the bowels. However, the 
traditional oral administration of herbal decoctions is often impractical in patients with intestinal obstruction. Consequently, 
this study explored the administration of Dachengqi Decoction via the intestinal obstruction tube, forming an integrated 
Chinese-Western treatment combining physical decompression with pharmacotherapy, which theoretically offers 

Table 5 Comparison of Nutritional Indices Between the Two Groups (Mean ± SD)

Project Group Before Treatment Day 7 Post-Treatment Day 14 Post-Treatment

ALB (g/L) Experimental 36.69±2.80 37.80±3.08 38.99±2.52
Conventional 36.30±3.01 37.12±3.26 37.15±2.13

F Fgroup=3.549, Ftime=13.491, FInteraction=6.492

P Pgroup=0.026, Ptime<0.001, PInteraction=0.003

PA (mg/L) Experimental 175.63±10.56 189.63±15.36 207.63±13.24
Conventional 172.39±9.42 186.02±14.30 201.05±10.57

F Fgroup=3.905, Ftime=15.343, FInteraction=7.231

P Pgroup=0.025, Ptime<0.001, PInteraction=0.001

Duration of parenteral nutrition (d) Experimental 6.59±1.52

Conventional 7.21±1.60

t 1.564

P 0.123
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synergistic therapeutic benefits. This study systematically evaluated the efficacy of this regimen across multiple dimen
sions, including recovery progression, inflammation, nutritional status, electrolytes, and intestinal barrier function.

The results of this study indicate that compared to conventional Western treatment, the administration of Dachengqi 
Decoction via the intestinal obstruction tube significantly shortened the time to resolution of abdominal distension/pain, 
time to initiation of liquid diet, time to first anal/enterostomy flatus, time to disappearance of air-fluid levels on imaging, 
time to catheter removal, and overall hospital stay, while increasing the total volume of gastrointestinal decompression 
drainage. These findings suggest that this integrated regimen facilitates rapid recovery. A recent clinical study from China 
(Li et al, 2023)38 also reported that treatment with a transnasal intestinal obstruction tube combined with Dachengqi 
Decoction significantly promoted symptom recovery and reduced systemic inflammation in postoperative patients with 
EPIIO of the qi deficiency and blood stasis pattern, which aligns with our core findings, albeit with differences in the 
specific treatment protocol. In the present study, the intestinal obstruction tube was advanced to the site of obstruction, 
providing direct and effective decompression of the dilated intestinal segment. Based on clinical experience, EPIIO after 
gastrointestinal emergency surgery predominantly presents as an internal excess-heat accumulation pattern, with qi 
deficiency and blood stasis as the key pathogenesis. Therefore, Dachengqi Decoction was administered via the tube and 
modified according to syndrome differentiation. The base formula (Rhei Radix et Rhizoma [Dahuang], Magnoliae 
Officinalis Cortex [Houpo], Aurantii Fructus Immaturus [Zhishi], Natrii Sulfas [Mangxiao]) was used to purge heat 
and accumulation vigorously. Modifications were made based on individual presentations: Astragali Radix (Huangqi) 
was added for concomitant qi deficiency; Persicae Semen (Taoren) and Carthami Flos (Honghua) for blood stasis; the 
dosage of Aurantii Fructus Immaturus (Zhishi) and Magnoliae Officinalis Cortex (Houpo) was increased, or stir-fried 
Raphani Semen (Laifuzi) was added for severe qi stagnation; the dosage of Rhei Radix et Rhizoma (Dahuang) and Natrii 
Sulfas (Mangxiao) was increased for severe constipation, and reduced if diarrhea occurred to moderate the purgative 
effect; Natrii Sulfas (Mangxiao) was omitted once bowel movements became normal to prevent excessive purgation 
damaging healthy qi. Furthermore, administering the herbal decoction directly near the lesion site via the tube maximizes 
the therapeutic effect of the TCM formula. After completing the Dachengqi Decoction course, the tube was retained for 
continued negative pressure suction decompression for 24–48 hours for observation and was removed only upon 
confirmation of no symptom recurrence. The primary recovery outcomes underscore the significant acceleration of 
clinical recovery facilitated by this integrated regimen.

Our results showed that serum levels of inflammatory markers, including WBC, absolute neutrophil count, CRP, and 
IL-6, were significantly lower in the experimental group compared to the conventional group. This suggests that the 
combined therapy was associated with reduced systemic inflammatory responses. Although we did not directly measure 
molecular mechanisms in this study, previous pharmacological studies have reported that Dachengqi Decoction can 
reduce pro-inflammatory cytokines (eg, IL-6, CRP) and inhibit endotoxin proliferation.21–24 Therefore, it is plausible that 
the observed anti-inflammatory effect may be related to these properties. However, this mechanistic interpretation 
remains speculative in the context of our study, as we did not perform cytokine profiling or pathway analysis. 
Similarly, our results demonstrated that the integrated treatment significantly reduced serum levels of D-lactate and 
DAO while increasing K+ and Na+ levels, indicating improved intestinal barrier function and correction of electrolyte 
imbalances. Based on previous reports that Dachengqi Decoction can protect intestinal mucosa, promote gastrointestinal 
motility, and maintain gut microbiota homeostasis,25–27 it is possible that the observed improvements in barrier function 
are related to these effects. Nevertheless, direct evidence of barrier protection (eg, histology, tight junction protein 
expression) was not obtained in this study, and the electrolyte changes may simply reflect better overall clinical recovery 
rather than a specific effect of the herbal formula. These interpretations should therefore be considered hypothesis-gen
erating rather than conclusive.

Maintaining adequate nutritional status is crucial for promoting rapid recovery in patients with EPIIO following 
gastrointestinal emergencies.22,23,34 The lack of significant difference in the duration of parenteral nutrition use between 
the two groups in this study may be attributed to the rapid intestinal rehabilitation facilitated by the intestinal obstruction 
tube. Once effective decompression is achieved and edema subsides, a transition to enteral nutrition can occur earlier, 
aligning with modern minimally invasive surgical concepts and reducing reliance on intravenous nutrition. The results 
showed that serum levels of ALB and PA were significantly higher in the integrated treatment group than in the 
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conventional group at 14 days post-treatment, indicating that this regimen helps improve nutritional status. This benefit is 
likely due to the rapid restoration of intestinal function, creating favorable conditions for nutritional improvement and 
enabling earlier initiation of oral intake. The lack of significant difference at 7 days may be related to the shorter 
treatment duration and the relatively long half-life of ALB, which may not yet reflect treatment-induced changes. 
Collectively, these results indicate that the integrated regimen not only alleviates symptoms but also fundamentally 
improves the patient’s nutritional and metabolic state, with this advantage becoming more pronounced over time.

Our findings are broadly consistent with a recent randomized study by Li et al (2023),38 which reported that 
a nasal-intestinal obstruction tube combined with Dachengqi Decoction improved recovery and reduced inflammation 
in patients with EPIIO of the qi deficiency and blood stasis pattern. However, that study also had a small sample size and 
lacked multiple testing correction. Importantly, high-quality, large-scale, double-blind, placebo-controlled trials of TCM 
formulas in postoperative intestinal obstruction remain scarce. In contrast, non-TCM interventions for postoperative 
ileus, such as prokinetic agents (eg, metoclopramide, erythromycin) and peripheral opioid antagonists (eg, alvimopan), 
have shown only modest or inconsistent benefits. The integrated approach evaluated in our study – combining mechan
ical decompression with catheter-delivered herbal therapy – may offer a complementary strategy, but its comparative 
effectiveness against established non-TCM treatments has not been tested. Future head-to-head trials are warranted.

Several limitations should be acknowledged. First, the sample size (31 per group) was substantially smaller than the 
initial calculation (95 per group), making the study underpowered and potentially leading to effect overestimation. 
Additionally, the study included only elderly patients aged 60–75 years; therefore, the findings may not directly apply to 
younger patients or the very old (>75 years). Second, multiple endpoints were tested without adjustment for multiple 
comparisons, raising the risk of false-positive findings; thus, P-values should be interpreted as descriptive and hypothe
sis-generating. Third, individualized modification of Dachengqi Decoction according to TCM syndrome differentiation, 
while clinically realistic, limits reproducibility. A standardized algorithm (Supplementary Table  1) has been provided, 
but some subjectivity remains. Fourth, blinding was limited to outcome assessors and statisticians; patients and clinicians 
were not blinded due to the nature of the intervention, introducing possible performance bias. Fifth, the 14-day follow-up 
is insufficient to assess long-term outcomes such as recurrence or rehospitalization. Sixth, this single-center study may 
not be generalizable to non-elderly patients, other hospitals with different TCM practices, or non-integrated settings. 
Finally, the consistent statistical significance across nearly all endpoints despite the small sample size further suggests 
potential effect overestimation. Readers should interpret the findings with caution, and large-scale, multicenter, double-
blind trials with longer follow-up are needed to confirm these preliminary results.

Conclusions
In conclusion, the integrated treatment combining an intestinal obstruction tube with modified Dachengqi Decoction was 
associated with favorable outcomes in this cohort of elderly patients with EPIIO after gastrointestinal emergency surgery, 
including reduced systemic inflammation, improved intestinal mucosal barrier function, correction of electrolyte dis
turbances, enhanced nutritional status, and accelerated clinical recovery. No major adverse events were observed in this 
small cohort. However, given the substantial limitations – small sample size (underpowered), single-center design, 
individualized (non-standardized) herbal modifications, short follow-up (14 days), and lack of multiple testing correc
tion – these findings should be considered preliminary and hypothesis-generating rather than definitive. This study 
provides initial insights for developing integrated Chinese-Western medicine models, but large-scale, multicenter, 
double-blind randomized trials with longer follow-up are needed to confirm efficacy and safety.
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