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Cost-Analysis of Inguinal Herniorrhaphy under
General Anesthesia in Same-Day Surgery
Methas Arunnart, MD
Department of Surgery, Songkhla Hospital, Songkhla, Thailand

Original Article

Abstract			  Background:  Same-day Surgery (SDS) was the protocol that operated and discharged the patient on the 
same day. The benefits of SDS were decreasing crowdedness, decreasing waiting time, increasing the accessibil-
ity of medical services, and decreasing the cost of medical care. Several studies have shown herniorrhaphy under 
general anesthesia (GA) was safe and could be done in SDS. However, no studies evaluated the cost analysis of 
herniorrhaphy under GA in SDS specifically.

			  Objective:  To compare the medical costs of herniorrhaphy under GA between SDS and traditional care 
from the hospital’s perspective.

			  Methods:  This study was a retrospective descriptive study. The medical chart of patients who was per-
formed herniorrhaphy under GA at Songkhla Hospital over 5-year (2018-2022) was reviewed. The patients who 
had ASA class ≥ III, recurrent hernia, bilateral inguinal hernia, herniorrhaphy with an additional procedure, acute 
incarcerated hernia, and strangulated hernia were excluded from this study. Demographic data and direct medical 
costs were compared between the SDS group and the traditional group.

			  Results:  49 patients were recruited for this study. 25 patients in the traditional group and 24 patients in 
the SDS group. Two cases (8.3%) in the SDS group failed to discharge on the same day. The overall costs were 
significantly lower in the SDS group (6,081 Baht ± 712 vs 9,445 ± 3,499 Baht, Mean difference 3,246 Baht,  
p > 0.001). The length of stay was significantly shorter in the SDS group (0.31 ± 0.19 days vs 3.33 ± 2.13 days, 
Mean difference 3.11 days, p > 0.001). No significant difference in overall complications between both groups.

			  Subgroup analysis of patients without complication was shown the same result. The overall cost, total labor 
costs, and medication costs were still significantly lower in the SDS group. The material costs were significantly 
higher in the SDS group.

			  Conclusion:  Herniorrhaphy under GA in same-day surgery had lower medical costs, shorter length of stay, 
and no difference in overall complications compared to traditional care.

	 	Keywords: Cost-analysis, Same-day surgery, Herniorrhaphy, Under GA 
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Introduction

	 Inguinal herniorrhaphy is one of the most common 
operations.1 Inguinal hernia repair was developed into 
same-day surgery (SDS) that operated and discharged on 
the same day. The benefits of SDS were decreased crowd-
ing, decrease waiting time, increase the accessibility of 
medical services and decrease cost of medical care.2

	 SDS decreased the length of stay because the preop-
erative evaluation was done at the outpatient department 
(OPD) and postoperative observation was done at home. 
Compared to traditional care, the patient was admitted 
1 day before surgery for preoperative evaluation and 
discharged the next day after surgery.
	 Several studies have shown herniorrhaphy under GA 
was safe and could be done in same-day surgery.3 How-
ever, no studies evaluated the cost of herniorrhaphy under 
GA in same-day surgery specifically. This study took the 
hospital's perspective. The main objective of this study 
was to compare the medical costs of herniorrhaphy under 
GA between SDS and traditional care from the hospital’s 
perspective.

Patients and Methods

	 This study was a retrospective descriptive study. 
The medical chart of patients who was performed herni-
orrhaphy at Songkhla Hospital over 5-year (2018-2022) 
was reviewed. All operations were done by one surgeon. 
	 The inclusion criteria was the patients who had in-
guinal herniorrhaphy under GA. Exclusion criteria were 
ASA (American Society of Anesthesiologists) class ≥ III, 
recurrent hernia, bilateral inguinal hernia, herniorrhaphy 
with an additional procedure, acute incarcerated hernia, 
and strangulated hernia. Patients received the information 
and decided to participate in the traditional group or SDS 
group before surgery. 
	 In the traditional group, Patients were admitted and 
preoperative evaluated at the ward one day before surgery. 
Patients were observed and discharged the next day after 
an operation if there were no postoperative complications. 
Discharge criteria consisted of a pain score < 4, no wound 
bleeding/hematoma, no scrotal swelling, and postopera-
tive voiding was seen.
	 In the SDS group, preoperative evaluation was done 
at the pre-anesthetic clinic before the operative date. 
After surgery, patients were closely observed for 4 hours 
and discharged if no early postoperative complications. 
Discharge criteria were the same as the traditional group. 
Nurses telephoned the patient to evaluate pain symptoms 

and detected early complications at 24 hours and 72 hours 
after discharge. 
	 The anesthetic technique was the same in both 
groups. Herniorrhaphy with the Lichtenstein technique 
was done in all patients by one surgeon. An oblique inci-
sion was done at the groin. Herniotomy was done, and 
the hernia sac was ligated using silk 2-0. Polypropylene 
mesh size 3 5 6 inches was placed on the inguinal floor. 
Mesh was fixed to the inguinal ligament and conjoint 
tendon using Polypropylene 2-0. The abdominal sheath 
was sutured using Polyglactin 2-0. The skin was closed 
using a skin stapler. 
	 In both groups, patients have been prescribed home 
medication Acetaminophen, Ibuprofen, Tramadol, and 
Milk of magnesia if no contraindication and then follow-
up at 2 weeks after surgery. 
	 The demographic data, cost, operative time, length 
of stay, and early postoperative complications were com-
pared between both groups.
	 This study took the hospital's perspective and fo-
cused on the short-term consequences. Only direct medi-
cal costs related to inpatient or same-day surgery were 
considered. This study did not include direct non-medical 
costs and indirect costs such as costs related to time use 
by patients and caregivers (assumed to be similar in the 
two surgical approaches), costs related to referral and 
diagnosis, meal costs, investment costs, and depreciation 
expense (also assumed to be similar for the two groups). 
	 The direct medical costs were separated into opera-
tive costs, medication costs, and perioperative nursing 
costs. Operative costs consisted of intraoperative labor 
costs and material costs. Medication costs included the 
costs of preoperative drugs, anesthetic drugs, postopera-
tive drugs, and home medications. Perioperative nursing 
costs included nursing labor costs. 
	 The average income per month of medical person-
nel was calculated into labor cost per hour according to 
20 working days per month and 7 working hours per day 
(actually 8 hours minus 1 hour of lunchtime). The labor 
cost of each activity was calculated using labor cost per 
hour multiplied by the working period.
	 The software SPSS, version 19 (IBM, USA) was 
used for statistical analysis. Categorical variables were 
compared using chi-square. The mean ± standard devia-
tion (SD) was used in continuous variables. Continuous 
parameters were examined using independent samples 
T-test. Statistical significance was defined as p-value 
< 0.05.
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GA was performed in all patients. Average age and ASA 
classification were significantly lower in the SDS group 
(Table 1). The endotracheal tube was used in all patients 
except 8 patients in SDS group was used laryngeal mask 
airway.
	 The overall cost was significantly lower in the SDS 
group (6,081 ± 712 Baht vs 9,445 ± 3,499 Baht, Mean 
difference 3,246 Baht, p > 0.001). Total labor costs and 
medication costs were significantly lower in the SDS 
group. But material costs were significantly higher in the 
SDS group (Table 2).

	 Sample size was calculated according to the data 
from previous study.4   6 patients for each group were 
needed to achieve a power of 80% and a significance 
level of 5% to declare that the two groups have significant 
differences.

Results

	 49 patients were recruited for this study. 25 patients 
in the traditional group and 24 patients in the SDS group. 
All patients were male with primary inguinal hernia. 
Herniorrhaphy with the Lichtenstein technique under 

Table 1  Demographic data

Demographic data	 Traditional ( n= 25)	 SDS (n = 24)	 p-value

Age, mean ± SD	 60.84 ± 16.71	 51.00 ± 16.29	 0.04
Comorbidity, n (%)	
	 Diabetes	 3 (12)	 1 (4)	 0.31
	 Hypertension	 11 (44)	 2 (8)	 0.005
	 Dyslipidemia	 5 (20)	 2 (8)	 0.24
	 Benign prostate hypertrophy	 5 (20)	 0 (0)	 0.02
	 CVA	 3 (12)	 0 (0)	 0.08
	 MI	 1 (4)	 1 (4)	 0.98
	 Other	 2 (8)	 1 (4)	 0.58	
ASA class, n (%)			   0.013
	 I	 10 (40)	 18 (75)
	 II	 15 (60)	 6 (25)	

Table 2  Medical costs

Medical costs	 Traditional	 SDS	 p-value

Labor costs, mean ± SD			 
	 Intraoperative labor costs	 3,720 ± 1,160	 3,437 ± 635	 0.20
	 Perioperative nursing costs	 1,604 ± 1,085	 98 ± 62	 > 0.001
	 Total labor costs	 5,392 ± 1,968	 3,545 ± 641	 > 0.001
Medication costs, mean ± SD	 2,788 ± 1,719	 726 ± 308	 > 0.001
Material costs, mean ± SD	 1,318 ± 266	 1,753 ± 428	 > 0.001
Overall costs, mean ± SD	 9,445 ± 3,499	 6,081 ± 712	 > 0.001

	 The length of stay was significantly shorter in the 
SDS group (0.31 ± 0.19 days vs 3.33 ± 2.13 days, Mean 
difference 3.11 days, p > 0.001). No significant difference 
in operative time and overall complication between both 
groups. No patient loss followed up at 2 weeks after sur-
gery. No readmission and early recurrent inguinal hernia 
in both groups.

	 In the SDS group, 2 cases (8.3%) failed to discharge 
on the same day. One patient had dyspnea after extubation 
and the surgeon’s concern about postoperative wound 
complications in another patient who had a large inguinal 
hernia. However, all of them clinically improved and were 
discharged the next day (Table 3). No reoperation was 
seen in the SDS group.
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Table 3  Postoperative outcome 

Postoperative outcome	 Traditional (n = 25)	 SDS (n = 24)	 p-value

Operative time (minutes), mean ± SD	 58.50 ± 15.91	 54.37 ± 11.33	 0.38
Length of stay (day), mean ± SD	 3.33 ± 2.13	 0.31 ± 0.19	 > 0.001
Post-operative complication, n (%)
	 Hematoma	 3 (12)	 0 (0)
	 Surgical site infection	 1 (4)	 0 (0)
	 Severe post-op pain	 1 (4)	 0 (0)
	 Dyspnea after extubation	 0 (0)	 1 (4)	
	 Overall complications	 5 (20)	 1 (4)	 0.09	

	 In the traditional group, 5 cases (20%) had postop-
erative complications. The postoperative hematoma was 
seen in 3 patients who had a large inguinal hernia. One of 
them reoperated for clot evacuation on postoperative day 
3 and was admitted for 8 days. One patient had postopera-
tive severe pain and was admitted for 4 days. A surgical 
site infection was detected at 2 weeks after surgery in one 
patient who was a prisoner. Incision and drainage were 

done and treated as an outpatient.
	 Subgroup analysis of patients without complica-
tion was shown in Table 4 (excluding 1 patient in the 
SDS group and 5 patients in the traditional group). The 
overall cost, total labor costs, and medication costs were 
still significantly lower in the SDS group. The material 
costs were significantly higher in the SDS group.

Table 4  Medical costs of patients without complication 

Medical costs	 Traditional	 SDS	 p-value

Labor costs, mean ± SD			 
     Intraoperative labor costs	 3,641 ± 914	 3,469 ± 639	 0.18
     Perioperative nursing costs 	 1,155 ± 216	 90 ± 46	 > 0.001
     Total labor costs	 4,797 ± 1,043	 3,559 ± 136	 > 0.001
Medication costs, mean ± SD	 2,222 ± 1,066	 731 ± 314	 > 0.001
Material costs, mean ± SD	 1,265 ± 30.5	 1,774 ± 424	 > 0.001
Overall costs, mean ± SD	 8,283 ± 1,478	 6,137 ± 671	 > 0.001

Discussion

	 Inguinal hernia repair in same-day surgery (SDS) 
had benefits in decreasing crowdedness, decreasing wait-
ing time, increasing the accessibility of medical services, 
and decreasing the cost of medical care. In this study, 
SDS had significantly lower overall costs compared to 
traditional care with a mean difference of 3,246 Baht. 
	 This study had a selection bias causing a higher 
overall cost for the patient in the traditional group. The 
surgeon preferred traditional care for the patients who 
had high risks such as large inguinal hernia that high 
risk for postoperative wound complications, multiple 
comorbidities, high risk for anesthetic complications, 

underlying disease benign prostatic hyperplasia (BPH) 
that high risk for postoperative urinary retention. These 
factors caused higher average age, ASA class, length of 
stay, and postoperative complications.
	 Subgroup analysis of patients without complication 
was done for decreased the selection bias. However, 
overall costs were still lower in the SDS group 
	 Total labor cost should be lower in the SDS group 
because the lower length of stay caused decreasing peri-
operative nursing costs. Medical costs should be lower in 
the SDS group because patients in the traditional group 
had higher comorbidity and higher average operative 
time. However, material costs were a little bit higher in 
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the SDS group because laryngeal mask airway was used 
in some cases in the SDS group.
	 The result of this study was following with a previ-
ous study, Hantanyapong N. studied about cost-effective 
of pediatric One Day Surgery in indirect inguinal hernia 
and hydrocele in 61 patients.4 The average total costs were 
lower in one-day surgery cases compared to admitted 
cases (6,475 Baht vs 8,213 Baht, p < 0.001). However, 
further randomized-controlled trials that had a larger 
sample size and included all costs such as direct medical 
costs, direct non-medical costs, and indirect costs would 
be done to confirm the benefit of SDS.
	 Herniorrhaphy in same-day surgery was usually 
done under local anesthesia (LA) because safe, low com-
plication, and cost-effective.4-14 But many surgeons did 
not interest in herniorrhaphy under LA and denied operat-
ing under GA in same-day surgery due to worried about 
costs and complications. Even though, several studies 
have shown the safety and benefit of herniorrhaphy under 
GA in same-day surgery.3,15-16

	 This study reassured the hospital that no surgeon 
preferred herniorrhaphy under LA such as Songkhla 
Hospital to proceed the herniorrhaphy under GA in SDS.

Conclusion

	 Herniorrhaphy under GA in same-day surgery 
had lower medical costs, shorter length of stay, and no 
increased overall complication compared to traditional 
care.
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บทคัดย่อ	 การวิเคราะห์ค่าใช้จ่ายของการผ่าตัดไส้เลื่อนขาหนีบภายใต้การดมยาสลบแบบวันเดียวกลับ

	 เมธัส อรัญนารถ, พบ.

กลุ่มงานศัลยกรรม โรงพยาบาลสงขลา จังหวัดสงขลา

	 ความเป็นมา:  การผ่าตัดแบบวันเดียวกลับ คือกระบวนการที่ทำ�การผ่าตัดแล้วให้กลับบ้านในวันเดียวกัน มีประโยชน์

ในการลดความแออดั ลดการรอคอย เพิม่การเข้าถงึบรกิาร และลดค่าใชจ้า่ยทางการแพทย ์มีหลายงานวจิยัแสดงใหเ้หน็วา่การ

ผ่าตัดไส้เลื่อนภายใต้การดมยาสลบมีความปลอดภัย และสามารถทำ�การผ่าตัดแบบวันเดียวกลับได้ อย่างไรก็ตามยังไม่มีงาน

วิจัยที่ศึกษาวิเคราะห์ค่าใช้จ่ายของการผ่าตัดไส้เลื่อนภายใต้การดมยาสลบแบบวันเดียวกลับอย่างเฉพาะเจาะจง

	 วัตถุประสงค์:  เปรียบเทียบค่าใช้จ่ายทางการแพทย์โดยตรงของการผ่าตัดไส้เลื่อนภายใต้การดมยาสลบ ระหว่างการ

ผ่าตัดแบบวันเดียวกลับกับการรักษาแบบดั้งเดิม

	 วธิกีารศกึษา:  เปน็การศึกษาแบบเกบ็ขอ้มูลยอ้นหลงั โดยทบทวนเวชระเบยีนของผูป่้วยทีไ่ด้รบัการผา่ตัดไสเ้ลือ่นแบบ

ดมยาสลบ ในชว่งเวลา 5 ป ี(พ.ศ. 2561-2565) ผูป้ว่ยท่ีมี ASA class ≥ III, ไส้เลือ่นชนดิเปน็ซ้ำ�, มีไสเ้ลือ่นขาหนบีสองข้าง, การ

ผ่าตัดไส้เลื่อนที่มีการผ่าตัดอื่นร่วมด้วย, ภาวะไส้เลื่อนติดคาฉับพลัน (Acute incarcerated hernia) และมีไส้เลื่อนร่วมกับลำ�ไส้

ขาดเลือด (Strangulated hernia) จะถูกคัดออกจากการศึกษาน้ี แล้วทำ�การเปรียบเทียบข้อมูลพื้นฐาน และค่าใช้จ่ายทางการ

แพทย์โดยตรง ระหว่างกลุ่มผ่าตัดแบบวันเดียวกลับกับกลุ่มรักษาแบบดั้งเดิม

	 ผลการศึกษา:  ผู้ป่วย 49 ราย แบ่งเป็น กลุ่มรักษาแบบด้ังเดิม 25 ราย และกลุ่มผ่าตัดแบบวันเดียวกลับ 24 ราย ค่าใช้

จ่ายทางการแพทย์โดยรวมของกลุ่มผ่าตัดแบบวันเดียวกลับ มีค่าต่ำ�กว่าอย่างมีนัยสำ�คัญ (6,081 ± 712 บาท เทียบกับ  9,445 ± 

3,499 บาท, ความแตกต่างเฉลี่ย 3,246 บาท, p > 0.001) ระยะเวลานอนโรงพยาบาลของกลุ่มผ่าตัดแบบวันเดียวกลับ มีค่าต่ำ�

กวา่อยา่งมนียัสำ�คัญ (0.31 ± 0.19 วนั เทยีบกบั 3.33 ± 2.13 วนั, ความแตกต่างเฉลีย่ 3.11 วนั, p > 0.001) โดยทีภ่าวะแทรกซอ้น

โดยรวมหลังผ่าตัดของทั้งสองกลุ่ม ไม่แตกต่างกันอย่างมีนัยสำ�คัญ

	 สรุปผลการศึกษา:  การผ่าตัดไส้เลื่อนแบบดมยาสลบแบบวันเดียวกลับ มีค่าใช้จ่ายทางการแพทย์ต่ำ�กว่า ระยะเวลา

นอนโรงพยาบาลสั้นกว่า และไม่มีความแตกต่างของภาวะแทรกซ้อนโดยรวม เมื่อเปรียบเทียบกับการรักษาแบบดั้งเดิม
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Abstract			  Background:  Sentinel lymph node biopsy (SLNB) in patients with early-stage breast cancer with unde-
tected axillary lymph node abnormalities is the current standard surgery. It is generally recommended that iso-
sulfan blue and radiocolloid be injected together for a higher identification rate of the sentinel lymph nodes. But 
radiocolloids are expensive, specialized detection equipment and specialized staff are required. Therefore, it is 
the origin of this study to determine whether the injection of isosulfan blue injection alone, because it is cheap, 
safe and easy to access, will be able to provide standard sentinel lymph node identification result.

			  Methods:  This is a retrospective study of breast cancer patients underwent SLNB by using isosulfan blue 
dye injection alone technique of Maharat Nakhon Ratchasima Hospital by Dr. Noppadol Trikunagonvong. From 
August 1st, 2016 to May 31st, 2022, there are 81 people.

			  Results:  The mean age of the patients was 52.4 years (range, 31 to 71 years). Fifty-nine patients (72.84%) 
underwent mastectomy and 22 patients (27.16%) underwent breast conserving surgery. Mean (standard devia-
tion) number of SLN were 3.73 (1.6) nodes. The identification rate of sentinel lymph nodes was 95.06%. The 
accuracy of frozen section report of our hospital was 97.4%. Fifty-one patients (66.23%) had negative SLNB and 
26 patients (33.77%) had positive SLNB. ALND was reduced by 66.23%. There were 35 of 51 patients whose 
SLNB were negative and were followed for more than 2 years, 1 recurrence (2.85%) was found.	

			  Conclusion:  SLNB, using isosulfan blue dye alone technique, is a reliable, inexpensive, safe and simple 
surgery alternative.

	 Keywords: Sentinel lymph node biopsy, Isosulfan blue dye, Identification rate 
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Introduction

	 There are an estimated 19.3 million new cancer 
cases worldwide in 2020. Female breast cancer was the 
most commonly diagnosed cancer, with an estimated 2.3 
million new cases (11.7%).1 Surgical procedure is the 
one of main treatment in breast cancer that can divide 
in breast and axillary surgery. Breast surgery can be 
performed wide excision or mastectomy with or without 
reconstruction. Axillary surgery, in the past we performed 

radical axillary lymph node dissection (ALND) in all 
patients as standard treatment2 and it caused many serious 
complications such as arm lymphedema and paresthesia.3 
Majority cases of early breast cancer did not have axil-
lary lymph node metastasis so there were many patients 
underwent the unnecessary radical axillary lymph node 
dissection and had many complications. Sentinel lymph 
node biopsy (SLNB) was developed for solving this 
problem.
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	 Sentinel lymph nodes are defined as the first lymph 
node group which cancer cells are most likely to spread 
from a primary tumor. In 1994, Guiliano AE and his 
colleagues reported the feasibility and accuracy of in-
traoperative lymphatic mapping via Isosulfan blue dye 
with sentinel lymphadenectomy in patients with breast 
cancer. Sentinel lymph nodes were identified in 114 of 
174 (65.5%) procedures and accurately predicted axil-
lary nodal status in 109 of 114 (95.6%) cases.4 From this 
research, SLNB was interested by many surgeons. There 
were many researches reported about lymphatic mapping 
via radioisotope agent, blue dye agent, indocyanine green 
alone and combine with two agents. Identification rates 
were more than 85% in all agents alone but more accurate 
in combine agents and false negative rate was less than 
5%.5–11 
	 ALND had more paresthesia (risk ratio [RR] 0.26, 
95% confidence interval [CI] 0.20-0.33; p < 0.01) and 
lymphedema (RR 0.28, 95% CI 0.20-0.41; p < 0.01) than 
those had SLNB alone. There were no significant differ-
ences in overall survival (hazard ratio [HR] 0.95, 95% CI 
0.85-1.06; p = 0.35), disease-free survival (HR 1.00, 95% 
CI 0.98-1.02, p = 0.96), and locoregional recurrence (RR 
0.92, 95% CI 0.59-1.44; p = 0.73).3 In 2010 and 2013, 
Krag and his colleague reported at 10 years no signifi-
cant differences were observed in overall survival (OS), 
Disease free survival (DFS), or regional control between 
the SLNB  and ALND in clinically node-negative breast 
cancer patients groups (At 10 years, no significant differ-
ence in OS between the two groups (HR: 1.11, p = 0.27). 
10 yr Kaplan-Meier (K-M) estimates for OS are 87.8% 
and 88.9%. No significant difference in DFS between the 
two groups (HR: 1.01, p = 0.92). 10-yr K-M estimates 
for DFS were 76.9% for both groups).12–14 Accordingly 
SLNB became the standard procedure of axillary treat-
ment in early-stage breast cancer with negative lymph 
node patients
	 In 1999, Ratanawichitrasin A. and his colleagues had 
the first reported in Thailand about outcomes of sentinel 
lymph node mapping with Isosulfan blue dye in breast 
cancer patients. Their research was able to identify senti-
nel lymph node 87% and can accurately diagnose axillary 
metastasis when compared to the axillary dissection 92% 
of all patients.10 

Patients and Methods

	 All breast cancer patients who underwent surgical 

treatments by Dr.Noppadol Trikunagonvong at Maharat 
Nakhon Ratchasima Hospital from August 1st, 2016 to 
May 31st, 2022 were included. All patients underwent 
standard preoperative evaluations, including clinical 
examination, digital mammography, and breast and axil-
lary ultrasonography. Magnetic resonance imaging is not 
routinely performed.

Inclusion criteria
	 1.	 Invasive breast cancer patients who underwent 
breast surgery and SLNB 
	 2.	 Tumor size less than or equal 5 cm.
	 3.	 Clinically node-negative (both of clinical exami-
nation and imaging)

Exclusion Criteria
	 1.	 Patient who already had distant metastasis.
	 2.	 Clinically node-positive and FNA demonstrated 
cancer metastasis
	 3.	 Pregnancy
	 4.	 Patient who was received neo-adjuvant chemo-
therapy
	 5.	 Recurrent breast cancer
	 6.	 DCIS
	 The study was approved by the Research Ethics 
Committee of our institute.
	 SLNB technique: After induction of general anes-
thesia and sterile fashion, we used isosulfan blue dye 3-4 
cc. injected into subdermal layer of periareolar area and 
peritumoral area then massage around injection site for 
5 minutes. In patient who planned to underwent breast 
conservative surgery, skin incision was made at 1 cm. 
below the lowest hair line of axilla perpendicular with 
Pectolaris major muscle edge but in patient who planned 
to mastectomy, we used the same incision with mastec-
tomy. Axilla was explored under direct vision. Sentinel 
lymph nodes identified as blue staining nodes, we dis-
sected and removed all blue nodes and its nearby lymph 
nodes. We usually removed at least 3-4 nodes and sent 
for frozen section (FS). If FS positive, we performed an 
immediate ALND and if FS negative, we did not perform 
further axillary surgery. To verify frozen section report, 
the pathologist will report the result again as permanent 
pathological result in 2 weeks.
	 All demographic data, tumor characteristics and 
oncological outcomes were presented using descriptive 
statistics. Means, standard deviations (SD), medians, 
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and ranges were used for continuous variables, while 
frequencies and percentages were used for the categori-
cal variables. The primary outcome was the identification 
rate of sentinel lymph node biopsy in clinically negative 
axillary lymph node breast cancer. All statistical analyses 
were performed using STATA version 11.1.

Results

	 Eighty-one early breast cancer patients underwent 
SLNB by using blue dye alone technique between August 
1st, 2016 to May 31st, 2022. The mean age of the patients 
was 52.4 years (range, 31 to 71 years). Thirty-seven 
patients (45.68%) had mass in upper outer quadrant, 17 
patients (20.99%) in upper inner quadrant and central 
quadrant, 6 patients (7.41%) in lower inner quadrant 
and 4 patients (4.94%) in lower outer quadrant. Seventy-
nine patients (97.53%) presented with clinically nega-
tive axillary lymph node status and 2 patients (2.47%) 
presented with enlarged axillary lymph node but FNA 
reported negative for malignancy cells. Fifty-nine pa-
tients (72.84%) underwent mastectomy and 22 patients 
(27.16%) underwent breast conserving surgery. Patient 
characteristics are shown in Table 1.

	 In all patients, grade 2 was the most pathologic 
tumor grading had 47 patients (58.03%), grade 3 had 28 
patients (34.57%) and grade 1 had 6 patients (7.40%). 
Thirty-seven patients (45.68%) had tumor size not more 
than 2 cm. Twenty-three patients (28.40%) had 2.1 to 3 
cm. Twenty-one patients (25.92%) had 3.1 to 5 cm. The 
most breast cancer subtype were Luminal A and Triple 
negative breast cancer, each having the same number 
of 23 patients (28.4%), Luminal B HER-2 negative had 
19 patients (23.46%), Luminal B HER-2 positive had 
10 patients (12.34%), and Non-luminal HER-2 positive 
had 6 patients (7.40%). The number of patients with LN 
staging in N0, N1, N2, N3 were 53 patients (65.43%), 
23 patients (28.40%), 4 patients (4.94%) and 1 patient 
(1.23%) respectively. Tumor characteristics are shown in 
Table 2.

Table 1  Baseline characteristics of 81 SLNB patients

Characteristics	 Summary

Sex: n (%)
	 Female	 81 (100)
	 Male	 0 (0)

Age (years): median (range) 	 52.44 (31 - 71)

Tumor location: n (%)
	 Upper outer quadrant	 37 (45.68) 
	 Upper inner quadrant 	 17 (20.98)
	 Lower outer quadrant 	 4 (4.94)
	 Lower inner quadrant 	 6 (7.41)
	 Central quadrant 	 17 (20.99)

Clinical lymph node status: n (%)
	 Negative	 79 (97.53) 
	 Positive but FNA demonstrated negative	 2 (2.47) 
	 for cancer	

Breast operation: n (%)
     Breast conservative surgery	 22 (27.16)
     Mastectomy	 59 (72.84)

Table 2  Tumor’s characters

Characteristics	 Summary

Pathologic tumor grading: n (%)
	 Grade 1	 6 (7.40)
	 Grade 2	 47 (58.03)
	 Grade 3	 28 (34.57)

Pathologic tumor size: n (%)
	 Tumor ≤ 2 cm.	 37 (45.68)
	 Tumor > 2-3 cm. 	 23 (28.40)
	 Tumor > 3-5 cm.	 21 (25.92)

St Gallen breast cancer subtype: n (%)
	 Luminal A	 23 (28.40)
	 Luminal B, HER-2 negative	 19 (23.46)
	 Luminal B, HER-2 positive	 10 (12.34)
	 Non-luminal HER-2 positve	 6 (7.40)
	 Triple negative	 23 (28.40)

Pathologic LN staging: n (%)
	 N0	 53 (65.43)
	 N1 (1-3)	 23 (28.40)
	 N2 (4-9)	 4 (4.94)
	 N3 (> 9)	 1 (1.23)

	 The sentinel lymph nodes can identify in 77 of 81 
patients (95.06%). Mean (standard deviation) number of 
SLN were 3.73 (1.6) nodes. Fifty-one patients (66.23%) 
had negative SLNB and 26 patients (33.77%) had positive 
SLNB which had macrometastasis 23 patients (88.46%) 
and micrometastasis 3 patients (11.54%). 
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	 In positive SLNB group, we underwent immediately 
axillary lymph node dissection (ALND) and found only 
9 patients (42.31%) had non-sentinel LN metastasis and 
15 patients (57.69%) had no further LN metastasis. When 
compared frozen section and permanent reports, there 
were only 2 of 77 results (2.6%) out of SLNB reports 
were reported mismatch. And all of 2 mismatch reports 
were negative SLNB results. Thus, accuracy of frozen 
section report of our hospital was 97.4%. And no patient 
who underwent SLNB, had allergic reaction. Four patients 
who failed for SLNB we underwent ALND instead. Two 
patients (50%) had LN metastasis but others had not. 
There were 35 of 51 patients whose SLNB were negative 
and were followed for more than 2 years, 1 recurrence 
(2.85%) was found. Data are shown in Table 3.

patients with negative axillary LN metastasis reported 
that no significant difference in the survival and axillary 
LN recurrence but SLNB causes significantly less com-
plications than ALND.3,11–16 However, identification rate 
of SLN is very important. Guidelines from the American 
society of clinical oncology (ASCO) recommended a 
rate of SLN identification should more than 85% and 
false negative rate should less than 5%. Surgeons should 
maintains that performance of a minimum of 20 SLNB 
procedures in combination with axillary dissection or 
with mentoring is necessary to minimize the risk of false-
negative results.11 Data from several trials recommended 
addition of radiocolloid agents with blue dye can increase 
identification rate up to 97%.6,17–19 Indocyanine green 
was also used as an injection which can identified SLN 
97 to 100%.20,21 But radiocolloid agents and indocyanine 
green are expensive and require specialized equipment to 
detect them. Therefore, we used only isosulfan blue dye 
alone in SLNB due to low cost, safe and can underwent 
by direct vision. 
	 In Thailand, there are several researches which study 
about identification rate of SLNB in early breast cancer 
patients by using blue dye alone technique. Identifica-
tion rate ranges from 87 to 98%.10,22–25 In this study, the 
identification rate of SLNB by using isosulfan blue dye 
alone technique was 95.06% which was better than the 
ASCO instructions given and the accuracy of frozen sec-
tion report of our hospital was 97.4%. Fifty-one patients 
(66.23%) had negative SLNB status, therefore we can 
reduce unnecessary ALND by 66.23%. Data from the 
ACOSOG Z0011 (Alliance) trial which Eligible patients 
were women who underwent breast conserving surgery 
with clinical T1 or T2 invasive breast cancer, non-
palpable axillary adenopathy, and 1 or 2 sentinel lymph 
nodes containing metastases and planned further systemic 
treatment and radiation can omit ALND without affect-
ing recurrence and survival rates.26,27 Currently, ASCO 
and NCCN guidelines recommended that patients with 
indications meet ACOSOG Z0011 trial can safely omit 
ALND.11,16 If we follow these guidelines, we can reduce 
unnecessary ALND by 70.37%. However, most of the 
patients in this study chose Mastectomy because they 
did not want to receive radiation because they wanted to 
return to work as soon as possible. Therefore, if most of 
patients choose breast conservative surgery, not only will 
we able to greatly reduce unnecessary ALND but we will 
also be able to reduce unwanted complications.

Table 3  Result of sentinel lymph nodes biopsy

Characteristics	 n (%)

Number of sentinel node (mean ± SD)	 3.73 ± 1.60
Sentinel identified	 77 (95.06)
SLN not identified and underwent ALND (n = 4)
	 Negative metastatic LN 	 2 (50.00)
	 Positive metastatic LN	 2 (50.00)
SLNBx negative 	 51/77 (66.23)
SLNBx positive (n = 26)	 26/77 (33.77)
	 Micrometastasis	 3 (11.54)
	 Macrometastasis 	 23 (88.46)
SLNBx positive and underwent ALND (n = 26)
	 Negative non-sentinel metastatic LN	 15 (57.69)
	 Positive non-sentinel metastatic LN	 9 (42.31)
Accuracy of frozen section report (compared 	 75 (97.40)
to permanent report) (n = 77)	
Allergic reaction	 0 (0)

Discussion

	 Lymph node (LN) metastasis is the one of most 
predictive factors that affect to prognosis, and recurrence. 
Identification of LN status is therefore very important. 
In the past, ALND was the mainstay surgical treatment 
of axilla and caused many serious complications such 
as lymph edema and paresthesia3 until SLNB was intro-
duced. From several studies that examined the compari-
sons between SLNB and ALND in early breast cancer 
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Conclusion

	 SLNB in patients with early-stage breast cancer with 
clinically negative axillary LN can reduce unnecessary 
ALND and unwanted complications. SLNB, using the 
injection technique isosulfan blue dye alone, is a reliable, 
inexpensive, safe and simple surgery alternative.
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บทคัดย่อ	 รายงานผลการผ่าตัดตรวจต่อมน�ำ้เหลอืงเซนทเินลโดยใช้การฉดีสาร Isosulfan blue ในผูป่้วยมะเรง็เต้านมระยะ

เริ่มต้น	

นพดล ไตรคุณากรวงศ์, พบ.

กลุ่มงานศัลยกรรม โรงพยาบาลมหาราชนครราชสีมา

	 ความเป็นมา:  การผ่าตัดตรวจต่อมน�ำ้เหลอืงเซนทิเนลในผูป่้วยมะเรง็เต้านมระยะเริม่ต้นทีต่รวจไม่พบความผดิปกติของ

ต่อมน�้ำเหลืองที่รักแร้ เป็นการผ่าตัดที่เป็นมาตรฐานในปัจจุบัน โดยมีค�ำแนะน�ำให้ฉีดสาร Isosulfan blue และสาร Radiocolloid 

ร่วมกนัเพือ่ให้อตัราการตรวจพบต่อมน�ำ้เหลอืงเซนทิเนลสงูขึน้ แต่สาร Radiocolloid มีราคาแพง ต้องมีเครือ่งมือตรวจจบัเฉพาะ 

มีแพทย์และเจ้าหน้าท่ีเฉพาะทาง จึงเป็นท่ีมาของงานวิจัยน้ีว่าการฉีดสาร Isosulfan blue เพียงแค่ตัวเดียวเนื่องจากราคาไม่แพง 

ปลอดภัย และสามารถเข้าถึงได้ง่าย จะสามารถให้ผลลัพธ์ที่ผ่านเกณฑ์มาตรฐานได้หรือไม่

	 วธิกีารศกึษา:  เป็นการศึกษาข้อมูลย้อนหลงัของผูป่้วยมะเรง็เต้านมท่ีได้รบัการผ่าตัดต่อมน�ำ้เหลอืงเซนทิเนล โดยใช้เทคนคิ

การฉีดสาร Isosulfan blue dye ของโรงพยาบาลมหาราชนครราชสีมา โดย นพ.นพดล ไตรคุณากรวงศ์ ต้ังแต่วันท่ี 1 สิงหาคม 

พ.ศ. 2559 - 31 พฤษภาคม พ.ศ. 2565 มีจ�ำนวน 81 ราย

	 ผลการศึกษา:  อายุเฉลี่ยของผู้ป่วยคือ 52.4 ปี (น้อยสุด 31 ปี มากสุด 71 ปี) มีผู้ป่วยที่ได้รับการผ่าตัดเต้านมออกทั้งหมด 

59 ราย (72.84%) อีก 22 ราย (27.16%) ผ่าตัดแบบสงวนเต้านม มีจ�ำนวนต่อมน�้ำเหลืองเซนทิเนลที่น�ำไปตรวจเฉลี่ย 3.73 ต่อม 

อัตราการตรวจพบต่อมน�้ำเหลืองเซนทิเนลเท่ากับ 95.06% ความถูกต้องของการรายงานผล Frozen section เม่ือเทียบกับการ

รายงานผลชิ้นเน้ือแบบถาวรคือ 97.4% มีผู้ป่วยที่มีผลการตรวจต่อมน�้ำเหลืองเซนทิเนลเป็นลบ 51 ราย (66.23%) อีก 26 ราย 

(33.77%) มีผลการตรวจเป็นบวก การผ่าตัดตรวจต่อมน�้ำเหลืองเซนทิเนลสามารถลดการผ่าตัดเลาะต่อมน�้ำเหลืองที่รักแร้ออก

ทั้งหมดได้ 66.23% มีผู้ป่วย 35 ราย จาก 51 รายในกลุ่มที่ผลการตรวจต่อมน�้ำเหลืองเซนทิเนลเป็นลบ มีระยะเวลาในการตรวจ

ติดตามเกิน 2 ปี ในจ�ำนวนนี้พบผู้ป่วยมีการกลับเป็นซ�้ำ 1 ราย และไม่มีผู้ป่วยมีอาการแพ้เลย

	 สรุปผลการศึกษา:  การผ่าตัดต่อมน�้ำเหลืองเซนทิเนลด้วยวิธีการฉีดสาร Isosulfan blue เพียงตัวเดียว ให้ผลการผ่าตัดที่

น่าเชื่อถือ ราคาถูก เข้าถึงได้ง่าย ไม่ซับซ้อน ปลอดภัย สามารถใช้เป็นอีกทางเลือกหนึ่งในการผ่าตัดได้
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Abstract		 	 	Background:  Gastric cancer still remains an important cancer because of the mortality rate of this lethal 
disease is high, this cancer has rapid progression and it is difficult to detect early stage. Survival rate is variety 
between geographically and accurate prognostic factors for gastric cancer are still limited.

			  Objective:  The aim of this study was to evaluate survival rate and the clinicopathological factors associated 
with survival of gastric cancer patients.

			  Methods:  Data of gastric cancer patients who underwent resection were collected from medical records 
between January 1, 2012 to December 31, 2016 (5 years). The primary outcome was overall survival by Kaplan-
Meier method. Univariable and multivariable Cox proportional hazard regression analysis were performed to 
determine independent prognostic factors.

			  Results:  Of 96 patients, mean age was 62.4 years, lower third was the most common tumor location, total 
gastrectomy was the most common procedure. The study demonstrated median survival time was 12.4 months 
and 1-year, 3-year, 5-year survival rates were 53%, 18%, and 12% respectively. Univariable Cox regression 
found that lymph node ratio (LNR) > 0.4 (HR 3.96, 95% CI 1.81-8.67, p = 0.001) and stage IV (HR 8.41, 95% 
CI 1.88-37.57, p = 0.005) were associated with poor survival. Multivariable Cox regression analyses showed that 
only staging IV (HR 9.02, 95% CI 1.35-60.20, p = 0.024) was significantly associated with survival.

			  Conclusion:  Our study demonstrates that clinical stage IV is the independent prognostic factor associated 
with poor survival outcome.

	 Keywords:  Gastric cancer, Survival rate, Prognostic factors 
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Introduction

	 Gastric cancer remains an important cancer world-
wide because of the mortality rate of this lethal disease 
is high, this cancer has rapid progression and it is dif-
ficult to detect early stage. Despite the steady decline in 
its incidence rate and mortality in recent years, survival 
rate of gastric cancer still is dismal. In 2020, estimated 

1,089,103 new cases and 768,793 deaths, ranking fifth 
for incidence and fourth for mortality globally.1 National 
Cancer Institute of Thailand reported the age-standard-
ized incidence rate of gastric cancer was 4.1 per 100,000 
per year in Thai males and 2.6 per 100,000 per year in 
Thai females and it is the eighth leading cancer in males 
and the ninth in females.2 5-year survival rate is variety 
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in range which high in Japan (60-70.5%) compare to 
western (10-25%).3-6 Report from Thailand showed 5-year 
survival rate was high (59%).7 Many clinicopathologic 
factors associated with gastric cancer survival including 
tumor size, surgical margin, depth invasion, lymph node 
metastasis, lymph node ratio (LNR), blood loss, and body 
mass index (BMI).8-12 This study aims to evaluate survival 
rate and the clinicopathological factors associated with 
survival of gastric cancer patients.

Materials and Methods

Study population
	 Data were collected retrospectively from medical 
records at Maharat Nakhon Ratchasima Hospital be-
tween January 1, 2012 to December 31, 2016 (5 years) 
of patients with gastric cancer codes ICD10 (C161, 
C162, C163, C164, C165, C166, C167, C168, C169). 
All elective patients underwent gastric resection and had 
pathological report confirmed gastric adenocarcinoma. 
We excluded patients with adenocarcinoma of cardia, 
metastatic other cancers to stomach and recurrent gastric 
cancer. After that, patients were followed until December 
31, 2021. Clinicopathological factors were collected in-
cluding gender, age, tumor size (< 5 cm, > 5 cm),8 body 
mass index (BMI) (< 18.5 kg/m2, 18.5 - < 23 kg/m2, > 23 
kg/m2),9 surgical margin (negative, positive), lymphovas-
cular invasion (LVI) (negative, positive), intraoperative 
blood loss (IBL) (< 400 ml, > 400 ml),10 lymph node ratio 
(LNR) (0, < 0.13, > 0.13 - < 0.4, > 0.4),12 and staging 
base on American Joint Committee on Cancer 7th edition  
(AJCC7th) (4 major subgroups).13

Statistical analysis
	 Histograms, boxplots, and descriptive methods were 
used to examine data for errors, outliers, and missing val-
ues. All statistical analyses were performed with STATA, 
version 11.0, software (StataCorp LP, College Station, 
Texas). The survival analysis was calculated using the 
Kaplan–Meier method. The independent prognostic fac-
tors including gender, age, BMI, tumor size, LVI, LNR, 
surgical margin, IBL, and staging AJCC7th (4 major 
subgroups) were examined by Univariable Cox propor-
tional hazard regression analysis. All interested variables 
included, age, BMI, tumor size, LNR, surgical margin, 
and staging AJCC7th (4 major subgroups) were forced in 
final model. The results were expressed as hazard ratios 

with p-values and 95% confidence intervals. A p-value of 
< 0.05 was considered statistically significant. The local 
Ethical Committee of our hospital approved the study as 
Declaration of Helsinki (Document No 054/2022).

Results 

Demographic data 
	 Of 96 patients, demographic data are presented in 
Table 1. Mean age was 62.4 years (ranged 39 to 86). There 
were more males (68.7%) than females (31.3%). The most 
common tumor location was lower third (68.7%) and 
middle third (21.9) was the second most common. Total 
gastrectomy (40.3%) was the most common operation, 
and subtotal gastrectomy (33.3%) was the second most 
common. Only 12 patients (12.5%) were performed D2 
lymphadenectomy. The average number of lymph nodes 
yield was 16.5 (ranged 0-45). According to the 7th edition 
American Joint Committee on Cancer (AJCC) staging 
system for gastric cancer, most patients in this study 
were in stage III (60.4%) which in IIIC, IIIB, IIIA were 
28.1%, 18.8%, and 13.5% respectively and stage IV was 
17.8%. Of all patients, only 40.6% were received adjuvant 
chemotherapy. The mean tumor size was 6.0 cm (ranged 
1.5- 15). The average BMI was 19.2 kg/m2 (ranged 11.4-
33.8). Median intraoperative blood loss (OBL) was 225 
ml (IQR 137-500). Approximately 31.30% of patients 
had comorbidities, the most common was hypertension 
(19.8%) and the second common was diabetes mellitus 
(7.3%). In Table 2 demonstrated that the most common 
metastatic site was peritoneal metastasis (9.4%) and 
the second most common was liver metastasis (5.2%). 
In present study, we performed peritoneal washing for 
cytology only 7.2% and 2.1% had positive result. Post-
operative morbidities and postoperative mortality are 
demonstrated in Table 3. Postoperative complication 
was 22.9% and there were esophagojejunal anastomosis  
leakage (2.1%), gastrojejunal anastomosis leakage (1%), 
and pancreatic leakage (1%). There were 2 subdia-
phragmatic collection patients which need percutaneous 
drainage. Reoperation was performed in a patient with 
gastrojejunal anastomosis leakage. The rest of other 
anastomosis leakage patients were successfully managed 
with non-operative treatment. There were 4 postopera-
tive deaths (4.2%) The cause of death were postoperative 
myocardial infarction and hospital acquire pneumonia 
with sepsis.
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Table 1  Demographic data (N = 96)

Character	 n (%)

Age year mean (SD, range)	 64.4 (12.5, 31 - 86)
	 < 60	 37 (38.5)
	 ≥ 60	 59 (61.5)
Gender
	 Male	 66 (68.7)
	 Female	 30 (31.3)
Location 
	 Upper third	 6 (6.3)
	 Middle third	 21 (21.9)
	 Lower third	 66 (68.7)
	 Entire 	 3 (3.1)
Operation 
	 Total gastrectomy	 39 (40.3)
	 Subtotal gastrectomy	 32 (33.3)
	 Hemigastrectomy	 19 (19.8) 
	 Distal gastrectomy	 6 (6.3)
Lymph dissection  
     < D2	 84 (87.5)
     ≥ D2	 12 (12.5)
Lymph nodes yield mean (SD, range)	 16.5 (11.5, 0 - 45)
Lymph node ratio (LNR)
     0	 12 (13.2)
     < 0.13	 14 (15.4)
     ≥ 0.13 - < 0.4	 18 (19.8)
     ≥ 0.4	 47 (51.7)
Lymphovascular invasion, n = 70	 60 (85.7)
American Joint Committee on Cancer 7th stage 
	 IA	 1 (1.0)                                     
	 IB	 3 (3.1)
	 IIA	 8 (8.3)
	 IIB	 9 (9.4)
	 IIIA	 13 (13.5)
	 IIIB	 18 (18.8)
	 IIIC	 27 (28.1)
	 IV	 17 (17.8)
BMI (kg/m2) mean (SD, range)	 19.2 (4.0, 11.4 - 33.8)
	 < 18.5	 39 (50.0)
	 18.5 - < 23	 26 (33.3)
	 ≥ 23	 13 (16.7)
Adjuvant chemotherapy
	 Yes	 39 (40.6)
	 No  	 57 (59.4)
Comorbidity 	 30 (31.3)
Tumor size (cm) mean (SD, range)	 6.0 (2.5, 1.5 - 15)
	 ≤ 5 cm	 41 (42.7)
	 > 5 cm	 55 (57.3)

Blood loss (ml) median (IQR Q1-Q3)	 225 (137 - 500)

Table 2  Organs metastasis in stage IV (N = 96)

Organ	 n (%)

Gross peritoneal metastasis	 9 (9.4)
Liver metastasis	 5 (5.2)
Ovary	 1 (1)
Peritoneal washing cytology	 7 (7.3)
	 Positive	 2 (2.1)
	 Negative 	 5 (5.2)

Table 3	 Postoperative complication and postoperative death 
(N = 96)

Postoperative complication	 n (%)

Postoperative myocardial infarction	 2 (2.1)
Hospital acquire pneumonia	 3 (3.1)
Wound infection	 3 (3.1)
Pancreatic leakage	 1 (1)
Esophagojejunal anastomosis leakage	 2 (2.1)
Gastrojejunal anastomosis leakage	 1 (1)
Subdiaphragmatic collection	 2 (2.1)
Prolonged drainage	 8 (8.3)
Postoperative deaths	 4 (4.2)
Postoperative myocardial infarction	 2 (2.1)
Hospital acquire pneumonia with sepsis	 2 (2.1)

Survival analysis
	 Overall survival is demonstrated in Figure 1. Me-
dian survival time was 12.4 months (95% CI 9.4-15.4) 
and 1-year, 3-year, 5-year survival rates were 53% (95% 
CI 42%-62%), 18% (95% CI 11%-27%), 12% (95% CI 
6%-19%) respectively. Figure 2 staging describe AJCC7th 
showed that 5-year survival rate was 100% in patients 
with stage IA, 33% for IB, 37% for IIA, 11% for IIB, 
19% for IIIA, 11% for IIIB, 11% for IIIC, and 0% for IV. 

Clinicopathologic factors analysis
	 In Table 4 demonstrate that the longest median sur-
vival was 33 months for patients with lymph node ratio < 
0.13. The mortality rate was highest in stage (subgroups 
AJCC7th) IV (12 per 100 person-months). The person-
months at risk more than 1,500 person-months in patients 
with negative surgical margin, male gender, and patients 
with blood loss < 400 ml. 
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Figure 1	 Overall survival gastric cancer patients
	 Y-axis name: cum survival and X-axis name: time (months)

Figure 2	 Survival gastric cancer patients by staging AJCC7th

	 Y-axis name: cum survival and X-axis name: time (months)
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	 The clinicopathologic factors (Table 4) were ana-
lyzed in univariable Cox regression found that lymph 
node ratio (LNR) and staging (subgroups of AJCC7th) 
were associated with poor survival. The mortality risk 
was increased for patients with LNR ≥ 0.4 (HR 3.96, 
95% CI 1.81-8.67, p = 0.001). In addition, the mortality 
risk was 8-fold higher in patients with stage IV (HR 8.41, 
95% CI 1.88-37.57, p = 0.005) compared to stage I (IA, 

IB). Other factors, such as age, gender, body mass index 
(BMI), tumor size, surgical margin, lymphovascular inva-
sion, and intraoperative blood loss had no association with 
patient survival (p > 0.05). Multivariable Cox regression 
analyses (Table 5) showed that only staging IV (aHR 
9.02, 95% CI 1.35-60.20, p = 0.024) was significantly 
associated with survival.

Table 4  Cox univariable regression analysis of clinicopathologic factors

Character	 n	 Median survival	 Time at risk	 Incidence	 Crude HR (95% CI)	 p-value
			   (months)		  rate/100	 		

Gender						    
	 Male      	 66	 14.6	 1,517.3	 3.76	 1	
	 Female  	 30	 9.1	 635.3	 4.41	 1.21 (0.76 - 1.90)	 0.421
Age 						    
     > 60	 40	 12.4	 1,050.4	 3.52	 1	
     ≤ 60	 56	 11.4	 1,102.2	 4.35	 0.87 (0.56 - 1.34)	 0.520
BMI (kg/m2)
	 < 18.5	 39	 10.3	 782.6	 4.60	 1.29 (0.76 - 2.21)	 0.344	
	 18.5 - < 23	 26	 15.4	 649.1	 3.54	 1
	 > 23	 13	 15.3	 355.8	 3.09	 0.92 (0.44 - 1.89)	 0.813	
Tumor size cm
	 ≤ 5	 41	 10.8	 896.6	 4.13	 1
	 > 5 	 55	 14.0	 1,256.0	 3.82	 1.17 (0.71 - 1.92)	 0.708
Surgical margin
	 Positive	 13	 11.4	 150.2	 7.99	 1
	 Negative	 83	 13.1	 2,002.4	 3.65	 0.62 (0.33 - 1.14)	 0.125	
Lymphovascular invasion, n = 70
	 No	 10	 14.0	 323.5	 2.47	 1
	 Yes	 60	 12.3	 1,284.5	 4.13	 1.49 (0.71 - 3.15)	 0.294
Blood loss, cc.
	 < 400	 64	 12.3	 1,649.3	 3.33	 1
	 ≥ 400	 32	 14.6	 503.3	 5.96	 1.39 (0.88 - 2.18)	 0.156	
LNR
	 0	 12	 24.3	 515.4	 1.55	 1
	 < 0.13	 14	 33.2	 516.7	 2.13	 1.35 (0.54 - 3.36)	 0.519
	 ≥ 0.13 - < 0.4	 18	 13.4	 435.0	 3.68	 2.04 (0.86 - 4.81)	 0.104
	 ≥ 0.4	 47	 9.6	 577.0	 7.80	 3.96 (1.81 - 8.67)	 0.001	
Staging AJCC7th (4major subgroups)
	 I (IA, IB)	 4	 24.5 	 202.6	 0.99	 1
	 II (IIA, IIB)	 17	 24.3	 605.3	 2.48	 2.34 (0.54 - 10.26)	 0.258
	 III (IIIA, IIIB, IIIC)	 58	 14.0	 1,200.1	 4.25	 3.64 (0.88 - 15.04)	 0.074
	 IV (IV)	 17	 9.4	 144.6	 11.76	 8.41 (1.88 - 37.57)	 0.005

BMI, body mass index (kg/m2); LNR, lymph node ratio; AJCC7th, American Joint Committee on Cancer 7th edition
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Table 5  Cox multivariable regression analysis of clinicopathologic factors

Character	 Crude HR (95% CI)	 Adjusted HR (95% CI)	 p-value

Age 			   0.296
	 ≥ 60	 1	 Ref.
	 < 60	 0.87 (0.56 - 1.34)	 1.37 (0.76 - 2.47)	
BMI (kg/m2) 			   0.284
	 < 18.5	 1.29 (0.76 - 2.21)	 1.57 (0.85 - 2.92)
	 18.5 - < 23	 1	 Ref.
     ≥ 23	 0.92 (0.44 - 1.89)	 1.59 (0.71 - 3.53)	
Tumor size, cm.			   0.772
	 ≤ 5	 1	 Ref.
	 > 5	 1.17 (0.71 - 1.92)	 0.92 (0.51- 1.64)	
Surgical margin 			   0.212
	 2 = positive = < 1 mm	 1	 Ref.
	 1 = negative = > 1 mm	 0.62 (0.33 - 1.14)	 0.61 (0.29 - 1.29)	
LNR			   0.122
	 1 = 0	 1	 Ref.
	 2 = < 0.13	 1.35 (0.54 - 3.36)	 1.06 (0.22 - 5.09)
	 3 = > 0.13 - < 0.4	 2.04 (0.86 - 4.81)	 1.91 (0.45 - 8.05)
	 4 = > 0.4	 3.96 (1.81 - 8.67)	 2.48 (0.56 - 10.85)	
Staging (AJCC7th) subgroup			   0.024
	 1	 1	 Ref.
	 2	 2.34 (0.54 - 10.26)	 1.64 (0.33 - 8.19)
	 3	 3.64 (0.88 - 15.04)	 3.95 (0.64 - 24.25)

	 4	 8.41 (1.88 - 37.57)	 9.02 (1.35 - 60.20)	

BMI, body mass index (kg/m2); LNR, lymph node ratio; AJCC7th, American Joint Committee on Cancer 7th edition

Discussion

	 5-year survival rate was highest in Japan (60-
70.5%),3-4 while western reported 10%-25%.5-6 The pres-
ent study demonstrated that 5-year survival rate (12%). 
There was study reported that early stage gastric cancer 
detection had 5-year survival rate over 90%.14 In our study 
nearly 80% of patients were in stage III, and IV. A study 
in university institution from Thailand showed that 5-year 
survival rate was high (59%) benefit clearly in stage II, 
IIIA (75%, 78% respectively), even though had 66% of 
patients in stage III, and IV.7 We found that all patients 
(100%) in Thai study had D2 gastrectomy compared to 
present study had only 12.5%. The number of lymph 
node yield is important in survival. A study reported at 
least 40 lymph nodes yield from lymph node dissection in 
gastrectomy improved survival 7.6% (for T1/2N0), 5.7% 
(for T1/2N1), 11% (for T3N0), and 7% (for T3N1).11 Also, 

for accurate staging at least 16 retrieved lymph nodes 
needed  and at least 24 nodes yield reduced the risk of 
locoregional recurrence.15-16 In our study average lymph 
node yield was 16.5 nodes. In western, postoperative 
morbidity was high in D2 gastrectomy patients compared 
to D1 gastrectomy (43 vs 25%, p < 0.001) and hospital 
mortality in D2 gastrectomy group also higher than D1 
gastrectomy (10 vs 4%, p = 0.004) which contrast to Japan 
 studies reported mortality rate of 2-3%.17-19 A study from 
Thailand also reported low hospital morbidity (17%) 
and no mortality compared to western.7 In present study 
showed postoperative complication was 22.9% higher 
than Japanese report and lower than western reports. We 
found explanation that only 12.5% of D2 gastrectomy was 
performed in our study, and the BMI in Thai patients is 
low compare to Western patients. In our study showed 
pulmonary infection, anastomosis leakage, and wound 



Jatwattanakul K Thai J Surg  Jan. - Mar.  202320

infection were common report, but cardiovascular and 
pulmonary complication can lead to hospital mortality. 
In current study, univariable Cox regression showed 
lymph node ratio (LNR ≥ 0.4) and stage IV (subgroups 
of AJCC7th) were independent prognostic factor. A study 
demonstrated that the number of retrieved lymph node 
was an independent prognostic factor and a larger num-
ber of lymph nodes can increase 5-year overall survival 
rate.11 In the 7th Union for International Cancer Control 
(UICC)/American Joint Committee on Cancer (AJCC) 
tumor, lymph node, metastasis (TNM) staging system 
published in 2010, requires that at least 15 lymph nodes 
be examined to get accurate staging. The phenomenon 
of stage migration is happened by an insufficient number 
of lymph nodes examined.20 LNR was used to reduce 
stage migration, even in the case of limited lymph node 
dissection and also showed that LNR was an indepen-
dent prognostic factor.20-23 Cox multivariable regression 
analysis in the present study demonstrated only stage 
IV (subgroups of AJCC7th) was clearly independent 
prognostic factor. In present study showed that gross 
peritoneal metastasis was the most common found. A 
study showed peritoneal metastasis, vascular invasion, 
lymphatic invasion were independent prognostic factors 
for survival in stage IV and positive peritoneal washing 
cytology is predictor of peritoneal recurrence.6-7,24-25 There 
are several modalities for liver metastasis treatment to 
improve survival rate such as hepatectomy if possible 
or inoperable patients, transcatheter arterial chemoem-
bolization (TACE), systemic chemotherapy, microwave 
coagulation therapy (MCT), or immunotherapy were 
introduced. The prognosis is still poor because single 
liver metastasis is infrequent.24 A study showed patients 
with peritoneal metastasis and liver metastasis had 5-year 
survival rate 16.2%, 0.0% respectively.24 In present study, 
there was no 5-year survival rate in both groups. There 
was study showed BMI (underweight and overweight/
obese patients) was associated with poor survival rate 
contrast to the present study found that no association with 
survival.9 However, nutritional status should be optimized 
in high-risk patients for better outcome.9 A Japanese study 
reported that lymphovascular invasion (LVI) was an inde-
pendent prognostic factor in advanced gastric cancer with 
lymph node metastasis.26 The explanation from study, 
lymph nodes had much blood flow through the import 
and export lymph vessels, believed that metastases to 
the lymph nodes may be derived through routes other 
than the lymph flow.26 In present study showed 85.7% 

of patients had LVI, and had no association between LVI 
and survival. The present study has a clinical limitation. It 
was a retrospective study with a relatively small sample 
size, larger population study is needed.

Conclusion

	 The present study demonstrates 5-year survival 
rates was 12% and clinical stage IV is the independent 
prognostic factor associated with poor survival outcome. 
Improving therapeutic outcomes requires early diagnosis 
and careful surgery.
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บทคัดย่อ	 อัตราการรอดชีวิตของผู้ป่วยมะเร็งกระเพาะอาหารที่ได้รับการผ่าตัดหวังผลหายขาดของ

	 โรงพยาบาลมหาราชนครราชสีมา

	 กีรศักดิ์ จัตวัฒนกุล, พบ. 

หน่วยศัลยกรรมทั่วไป กลุ่มงานศัลยกรรม โรงพยาบาลมหาราชนครราชสีมา

	 ความเป็นมา:  ถึงแม้อุบัติการณ์การเกิดมะเร็งกระเพาะจะลดลงแต่ก็เป็นมะเร็งที่มีอัตราการเสียชีวิตของผู้ป่วยที่อยู ่

ล�ำดับต้นๆ อัตราการรอดชีวิตยังคงมีความแตกต่างระหว่างภูมิภาคโดยพบว่ามีอัตรารอดชีวิตท่ีสูงในเอเชียตะวันออกและ 

รองลงมาในตะวันตกและพบว่ามีหลายปัจจัยเสี่ยงทีผลต่ออัตราการรอดชีพ

	 วัตถุประสงค์:  เพื่อศึกษาอัตราการรอดชีวิต ของผู้ป่วยมะเร็งกระเพาะอาหารที่ได้รับการผ่าตัดหวังผลหายขาด และ

ปัจจัยเสี่ยงที่มีผลต่ออัตราการรอดชีวิตของมะเร็งกระเพาะอาหาร

	 วิธีการศึกษา:  ศึกษาข้อมูลจากเวชระเบียนย้อนหลังผู้ป่วยมะเร็งกระเพาะอาหารท่ีได้รับการผ่าตัดหวังผลหายขาดท่ี 

โรงพยาบาลมหาราชนครราชสีมาในช่วงเวลา 1 มกราคม 2555 ถงึ 31 ธันวาคม 2559 อตัราการรอดชวีติ (survival rate) วเิคราะห์

โดย  Kaplan-Meier curve และวิเคราะห์ปัจจัยที่มีผลต่อการรอดชีวิตโดย Cox proportional hazard regression แสดงผลลัพธ์ 

hazard ratios ค่า p-values และ 95% confidence intervals ก�ำหนดระดับนัยส�ำคัญ 0.05

	 ผลการศึกษา:  ในการศึกษานี้มีผู้ป่วยทั้งหมด 96 ราย เพศชายร้อยละ 68.7 อายุเฉลี่ยเท่ากับ 64 ปี (SD = 12.5) มะเร็ง

พบมากบริเวณ 1 ส่วน 3 ล่างของกระเพาะอาหารร้อยละ 68.7 และมีผู้ป่วยอยู่ในระยะ 3 มากสุดร้อยละ 60.4  พบการผ่าตัด

แบบ total gastrectomy มากสุดร้อยละ 40.3 มีอัตราแทรกซ้อนหลังการผ่าตัดร้อยละ 22.9 และมีอัตราเสียชีวิตหลังผ่าตัด 

ร้อยละ 4.2 ในการศึกษานี้พบว่าค่ามัธยฐานเวลาการรอดชีวิต (Median survival time) เท่ากับ 12.4 เดือน และอัตราการรอด

ชีวิตที่ 1, 3, 5 ปีเท่ากับร้อยละ 53% (95% CI 42% - 62%), 18% (95% CI 11% - 27%), 12% (95% CI 6% - 19%) ตามล�ำดับ 

ปัจจัยเสี่ยงที่สัมพันธ์กับการรอดชีวิต (Independent factors) คือ มะเร็งระยะที่ 4 (Stage IV) (aHR 9.02, 95% CI 1.35 - 60.20, 

p = 0.024)

	 สรุปผลการศึกษา:  ในการศึกษานี้พบว่าพบว่ามะเร็งระยะที่ 4 ผลต่อการรอดชีวิตโดยรวมอย่างมีนัยส�ำคัญ
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Original Article

Abstract			  Background:  The colonoscope has become a standard tool for diagnosing and treating pathological  
diseases of the colon. Colonoscopic perforation is one of the serious consequences associated with colonoscopy, 
and as a result, it may result in a high rate of morbidity and mortality.

			  Objectives:  This study aims to determine the incidence and risk factors associated with colonoscopic  
perforation in a training institution.

			  Methods:  A retrospective review of medical records was performed for patients undergoing colonoscopy 
in Rajavithi Hospital between 2009 and 2019, total 10.057 patient. The patient’s demographic data, indication for 
colonoscopy, quality of bowel preparation, endoscopic procedure, perforation, and diagnostic were recorded. 

			  Results:  Between 2009 and 2019, 12,239 colonoscope was performed and 2,182 colonoscopy was excluded.  
In total 0.71% (71/10,057) colonoscopic perforation was occurred. Multivariate logistic regression analysis  
reveals that previous gynecologic surgery (OR 41.1, p-value < 0.001, 95% CI 16.40-102.73), general anesthesia 
(OR 7.74, p-value 0.016, 95% CI 1.46-40.97), trainee (OR 20.74, p-value < 0.001, 95% CI 11.25-38.35) and  
polypectomy (OR 6.08, p-value < 0.001, 95% CI 3.15-11.70), EMR (OR 23.32, p-value < 0.001, 95% CI 6.02-
90.41) and endoscopic subepithelial dissection (OR 89.99, p-value < 0.001, 95% CI 12.74-135.46) were significant. 

			  Conclusion:  Patients tend to have a higher colonoscopic perforation rate when they have a history of  
previous gynecological surgery or general anesthesia the colonoscopy to be performed by a trainee or polypec-
tomy or endoscopic submucosal resection (EMR) or endoscopic submucosal dissection (ESD) to be performed. 
Even though we're aware of the risk factor, we must nevertheless handle each case with care and solely focus on 
high-risk populations in our practice.

	 Keywords:  Colonoscopic perforation, Risk factors, Incidence, Training center, Colonoscope 

Introduction

	 Colonoscopy become a common procedure to 
diagnosis and treatment pathological conditions in the 
colon. Amount the complication, perforation is serious 
so it may cause high morbidity and mortality. Aras et 
al reported morbidity and mortality rates in the large 
series were ranged between 21% to 53% and 0% to 
26%, successively.1 WSES guideline 20172 reported the 

incidence is estimated to be 0.016-0.8% for diagnostic 
colonoscopies and 0.02–8% for therapeutic colonosco-
pies. WSES guideline 20172 and Cai et al3 suggested 
three treatment methods: conservative, endoscopic, and 
surgical (laparoscopic and open surgery). The decision 
of management depended on the type of perforation, 
timing of detection, patient's condition, and the opera-
tor. Around 45 to 60 percent of colonoscopic perforation 
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was identified during the colonoscopy, but a significant 
proportion of patients had a delayed diagnosis. In this 
case, (delayed detection) colonic perforations may lead 
to the development of secondary peritonitis and sepsis, 
which may need a more aggressive treatment and carry 
a higher morbidity including stroma rate3 and mortality. 
Since the prevention and early detection is the key to 
management of perforation, the purpose of this study is to 
identify the factors that lead to colonoscopy perforation. 
This information may be used to design safety protocols 
for colonoscopies and post-operative monitoring in colo-
noscopy patients, particularly in high-risk populations.
	 This study's major objective is to identify a risk 
factor for colonoscopic perforation. Many studies of a 
similar kind have been conducted elsewhere, but only a 
handful in Thailand.

Materials and Methods

Population cohort
	 Patients who had colonoscopy at Rajavithi Hospital 
between 2009 and 2019, total 10,057 patient. Generally, 
we advise discontinuing antiplatelet and anticoagulant 
medications before to elective colonoscopies. Our plan 
for bowel preparation consisted of a soft diet without 
vegetable and meat two days prior to colonoscopy and 
clear liquid diet with three liters of a polyethylene glycol 
(PEG)-based solution in the evening one day prior the 
colonoscopy and one liter in the morning of the day of 
the colonoscopy. Most of patient had colonoscopy in 
standard left lateral decubitus and forehead to knees. We 
recommend discontinuing antiplatelet and anticoagulant 
medications prior to elective colonoscopy. Colonoscopy 
was often performed under intravenous sedation with 25 
to 50 milligrams of pethidine and 2.5 to 5 milligrams of 
midazolam, with the dose according on age and comor-
bidities. And in cases of general anesthesia, anesthesiolo-
gists adjusted medication dosages for each patient. 

Data collection
	 Data was extract from medical sheet records and 
electronic records. The patient characteristic, endoscopic 
information, surgical intervention and progression during 
admission were recorded. We enrolled the patients who 
had colonoscopy at Rajavithi Hospital between 2009 and 

2019. Patient with unavailable data or missing data, and 
early case termination were excluded.

Analysis
	 Patient was dividing into perforation group and non-
perforation group. Data was analyzed with IBM SPSS 
version 22.0. Mean, SD, percent, Pearson's chi-squared, 
and Fisher's exact test were used for the univariate analy-
sis. To evaluate the relationship between explanatory 
and outcome variables. In multivariate analysis, both the 
factor that had a statistically significant correlation with 
colonic perforation in univariate analysis and the factor 
that was considered to have a link were analyzed. with 
p-value of < 0.05 considered to be significant.

Results 
	 There were 10,057 patients proceeding to the final 
analysis. Overall patient mean age was 58.60 ± 10.79 
years, and 57 percent of patient was male. Incidence of 
colonoscopic perforation was 0.71 percent (71/10,057)  
(Table 1).
	 In univariate analysis factor that significant is history 
of previous surgery, anesthesia, endoscopist and indica-
tion of colonoscopy which all had p-value < 0.001. In our 
study age, gender and quality of bowel preparation were 
not significant. 
	 History of previous gynecological surgery (p-value 
< 0.001, OR 41.05, 95% CI 16.404-102.734), general 
anesthesia (p-value 0.016, OR 7.74, 95% CI 1.46-40.97) 
and perform by trainee (p-value < 0.001, OR 20.74, 95% 
CI 11.25-38.25) (Table 2), procedure also contributed to 
the risk; endoscopic submucosal dissection (p-value < 
0.001, OR 89.99, 95% CI 12.74-135.46), EMR (p-value 
< 0.001, OR 23.32, 95% CI 6.02-90.41), EMR (p-value < 
0.001, OR 23.32, 95% CI 6.02-90.41) and polypectomy 
(p-value < 0.001, OR 6.08, 95% CI 3.15-11.70), (Table 
3). In this research, patients who underwent argon plasma 
coagulation, dilatation, endoscopic ultrasound-guided 
fine-needle aspiration, and rubber band ligation did not 
have perforation.
	 Additionally, we found the perforation site at intra-
peritoneum rectum 7 (10%), sigmoid 33 (46%), descend-
ing colon 6 (8%), transverse colon 5 (7%), ascending 
colon 4 (6%), ceacum 11 (15%), and ileum 5 (7%), (Table 
4).
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Table 1  Baseline patient characteristic

		  Perforation group	 Non-perforation group
Characteristics			   p-value
		  71 (%)	  9,986 (%)

Age (58.60 ± 10.79)	 58.59 ± 10.80	 57.83 ± 11.55	 0.1

Sex			   0.39
	 Male	 37 (0.6)	 5,710 (99.4)	
	 Female	 34 (0.8)	 4,276 (99.2)	

Previous surgery			   < 0.001*
     Non	 51 (0.6)	 8,960 (99.4)	
     Abdomen	 0 (0.0)	 752 (100)	
     Gynecologic	 18 (34)	 35 (66)	
     Colorectal	 2 (0.9)	 227 (99.1)	
     Thoracic	 0 (0.0)	 12 (100)	

Anesthesia			   < 0.001*
     Sedate	 60 (0.6)	 9,981 (99.4)	
     General anesthesia	 11 (68.8)	 5 (31.3)	

Endoscopist			   < 0.001*
     Staff	 35 (0.4)	 9,484 (99.6)	
     Trainee	 36 (6.7)	 502 (93.3)	

Quality of bowel preparation			   0.463
     Clear	 55 (0.7)	 8,079 (99.3)	
     Poor	 16 (0.8)	 1,907 (99.2)	

Indication			   < 0.001*
     Diagnostic	 56 (0.6)	 9,896 (99.4)	
     Therapeutic	 15 (14.3)	 90 (85.7)	

Endoscopic procedures			   < 0.001*
     Non	 15 (0.2)	 7,150 (99.8)	
     Polypectomy	 37 (2.0)	 1,850 (98.0)	
     EMR	 6 (8.3)	 66 (91.7)	
     ESD	 13 (59.1)	 9 (40.9)	
     Biopsy	 0 (0.0)	 850 (100)	
     APC	 0 (0.0 )	 27 (100)	
     Dilatation	 0 (0.0)	 24 (100)	
     EUS & FNA	 0 (0.0)	 4 (100)	
     RBL	 0 (0.0)	 6 (100)	

SD: Standard deviation; EMR: Endoscopic mucosal resection; ESD: Endoscopic submucosal resection; APC: Argon plasma coagulation; 
EUS & FNA: Endoscopic ultrasound and fine needle aspiration; RBL: Rubber band ligation
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Table 2  Multivariate logistic regression analysis between History of previous surgery and colonoscopic perforation

					     95% CI
Characteristics	 p-value	 Odds ratio	
				    Lower	 Upper

History of previous surgery	 < 0.001			 
     Abdomen	 0.99	 0	 0	 -
     Gynecologic	 < 0.001	 41.051	 16.404	 102.734
     Colorectal	 0.137	 3.139	 0.696	 14.162
     Thoracic	 0.999	 0	 0	 -

General anesthesia	 0.016	 7.74	 1.462	 40.966

Perform by trainee	 < 0.001	 20.739	 11.245	 38.247

Therapeutic as Indication	 0.089	 4.422	 0.795	 24.587

Table 4  Perforation site

		  Indication
Perforation site	 Diagnostic	 Therapeutic
 	 n (%)	 n (%)

Intraperitoneal rectum	 4 (7.1)	 3 (20)

Sigmoid	 32 (57.1)	 1 (6.7)

Descending colon	 6 (10.7)	 0

Splenic flexure	 0	 1 (6.7)

Transverse colon	 1 (1.8)	 1 (6.7)

Hepatic flexure	 0	 2 (13.3)

Ascending colon	 0	 4 (26.7)

Ceacum	 8 (14.3)	 3 (20)

Ileum	 5 (8.9)	 0

Table 3  Multivariate logistic regression analysis between endoscopic procedure and colonoscopic perforation

				    	 95% CI
Characteristics	 p-value	 Odds ratio	
				    Lower	 Upper

Endoscopic procedure	 < 0.001			 
     Polypectomy	 < 0.001	 6.076	 3.155	 11.701
     EMR	 < 0.001	 23.321	 6.016	 90.405
     ESD	 < 0.001	 89.994	 12.745	 635.456
     Biopsy	 0.99	 0	 0	 -
     APC	 0.998	 0	 0	 -
     Dilatation	 0.998	 0	 0	 -
     EUS & FNA	 0.999	 0	 0	 -
     RBL	 0.999	 0	 0	 -

EMR: Endoscopic mucosal resection; ESD: Endoscopic submucosal resection; APC: Argon plasma coagulation; EUS & FNA: Endoscopic ultrasound 
guide fine-needle aspiration; RBL: Rubber band ligation
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colonoscopies annually was a risk factor for perforation, 
and high volume endoscopists may minimize perfora-
tion rates. Thus, high risk patient colonoscopy should be 
performed by experience endoscopist or Trainer.9 Poor 
bowel preparation is known to be related with technical 
difficulties and may had consequently a greater complica-
tion risk, but in our research, we did not see a statistically 
significant difference between the two groups. In our 
study perforation rate were 0.71 percent (71/10,057), 0.56 
percent (56/9,952), 14.28 percent (15/105) for overall, 
diagnostic and therapeutic colonoscopies respectively. 
In therapeutic group we have 10 polypectomy, 19 en-
doscopic mucosal resection, 21 endoscopic submucosal 
dissection, 25 argon plasma coagulation, 24 dilatation and 
6 rubber band ligations. Study reported in 1998 by Ch. 
Wullstein et al.10 reported the incidence of perforation is 
0.1-0.8% for diagnostic colonoscopy and 0.15-3% for 
therapeutic colonoscopy, in 2016 systematic review of 
post-colonoscopy complication done by Ankie R. et al.11 

reported overall peroration rate was 0.05 percent (0.08 
percent in therapeutic group, and 0.04 percent in diagnos-
tic group). One of the largest data reported by Edmund 
Derbyshire et al.12 reported 263,129 colonoscopies were 
analyzed, and the rate of perforation was 0.06 percent and 
70.1 percent of perforations occurred during therapeutic 
colonoscopies, the same as our report that therapeutic 
colonoscopies have higher risk of perforation more than 
diagnostic colonoscopies. In our study the perforation 
were 1.96 percent (37/1,887), 8.3 percent (6/72) and 59% 
(13/22) for Polypectomy, endoscopic mucosal resection 
and ESD respectively. In our report the perforation rate 
quite higher that the reports that reported by Keisei T.  
et al.13 reported perforation rate for 0.58 percent for 
endoscopic mucosal resection and 14 percent for and 
endoscopic submucosal dissection. In our series we 
had a successfully endoscopic management 6.7 percent 
(1/15), 2.9 percent (2/37), 16.7 percent (1/6) and 53.8 
percent (7/13) in colonoscopy, polypectomy, endoscopic 
mucosal resection and endoscopic submucosal dissection 
respectively. Our study's mortality rate was 7% (5/71) 
and comparable to WSES2 5-25%. The perforation site 
reported by IqBal CW. et al.14 Were Sigmoid/rectosigmoid 
(52%), cecum (17%), ascending colon (14%), descending 
colon (8%), transverse colon (7%) and rectum (1%) and 
in our report, we found the perforation site at intraperi-
toneum rectum 7 (10%), sigmoid 33 (46%), descending 
colon 6 (8%), transverse colon 5 (7%), ascending colon 

Discussion
	 In general, colonoscopic perforation increases mor-
bidity and mortality. As we mentioned earlier regarding 
management, in the minimally invasive era, with the 
advancement of technologies, endoscopic and laparo-
scopic management have become more prevalent and 
widely accepted. However, their use is typically limited 
to intra-colonoscopic and early detection cases, while 
open surgery remains an option for late detection and 
severe cases. It is obvious that preventing perforation is 
the best course of action, but since this was unattainable, 
one of the solutions to this disaster was to identify high-
risk factors in order to establish a protocol that may help 
in the prevention or early diagnosis of the case.
	 In our study age and gender did not have a statistical 
different in perforation and non- perforation group. Even 
though in our study we have more female in perforation 
group, but it was no statistically significant in perforation 
comparing to male, we may need more population to show 
a statistically significant result since the rate of perforation 
is relatively low on its own or gender was not a significant 
factor. Some studies also show an association between 
age, gender, and colonoscopic perforation, such as, Cha 
RR4 found that female and older age trend to have higher 
perforation rate. Another report by Waye JD5 was describe 
that women trend to have longer colon that pack in smaller 
abdominal cavity resulting in many twists and turns in 
colon, they mention about previous pelvic surgery and 
diverticular disease also increase perforation rate. Cooper 
GS6 report that using of anesthesia service has higher risk 
of any complication and perforation rate (OR, 1.07; 95% 
CI 1.00-1.15). Anesthesia has a direct impact in colonos-
copy outcomes may, in the absence of patient feedback, 
increased colonic-wall tension from colonoscopy pressure 
may not be identified by the endoscopist.7 Usually, general 
anesthesia was done in group of difficult process or non-
cooperative patient thus the complexity of procedure itself 
would be a cause of perforation. In this study, however, a 
multivariate analysis demonstrated that general anesthesia 
was an independent risk. One study in France8 reported 
that the relationship between the endoscopist’s age and 
the perforation rate tends to be U-shaped with a higher 
risk for younger and older physicians, after adjustment 
for the number of procedures performed each year. This 
result may be the result of a cautious intubation of novice 
and experienced operator tend to do more complex and 
challenging procedure. In addition, doing less than 300 
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4 (6%), ceacum 11 (15%), ileum 5 (7%), (Table 4). Sig-
moid colon has the greatest risk of perforation. This is 
because diseases such as diverticulitis and gynecologic 
illness (with or without a history of pelvic surgery) may 
produce pelvic inflammation and adhesion, resulting in 
sigmoid angulation and tortuousness.
	 The limitation of this research was the lack of par-
ticular polypectomy technique and its specifics including 
other substantial factor such as case volume of trainee, 
bowel preparation scale and BMI of patient were not 
included in this study.

Conclusion

	 Colonoscopic perforation is has a great morbidity 
and mortality. We all do not want this to occur in our 
practice, thus it is essential to train under supervision of 
an experienced operator and practice carefully. Finally, 
patients tend to have a higher colonoscopic perforation 
rate when they have a history of previous gynecologi-
cal surgery, general anesthesia, the colonoscopy to be 
performed by a trainee, polypectomy or endoscopic 
mucosal resection or endoscopic submucosal resection 
to be performed. In the high-risk category, we should be 
on the lookout for any warning signs and initiate an early 
evaluation for prompt treatment.
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Abstract		 	 Background and Objective:  Patients with clinical feature of small bowel obstruction and present of previ-
ous abdominal surgery should be suspected of adhesive small bowel obstruction especially midline incision. Pre-
vious study of oral laxative drug with digestive agent was a conservative treatment that this approach is associ-
ated with the hospital stays and risk of delayed surgery. The aims of the present randomized controlled trial study 
were to investigate a combining standard conservative treatment using Bisacodyl suppository with intravenous 
metoclopramide for partial adhesive small bowel obstruction comparing with the control group which nothing by 
mouth, intravenous hydration and nasogastric tube decompression. 

			  Materials and Methods:  120 patients admitted between January 2019 - December 2020 with symptom and 
sign suggestive of partial adhesive small bowel obstruction were randomized to receive either the control group 
(nothing by mouth, intravenous hydration and nasogastric tube decompression) or treatment group (Bisacodyl 
suppository and intravenous metoclopramide). The primary outcome included time to first flatus and defecation, 
number of successfully treatment without surgery, and length of hospital stay were recorded.

			  Results:  A total of 120 patients were included in this study, 60 patients in each treatment group and con-
trol group. The treatment group was more effective than the control group in the time of flatus and defecation 
(p < 0.001), and lower number surgical need than another group with statistic significantly (p < 0.05). Also,  
average length of hospital stay in the treatment group was shorter than the control group with statistically signifi-
cant at p < 0.001. There were no statistically significant differences between patients in both groups in terms of 
age, gender, and type of previous surgical incision as baseline.

			  Conclusion:  Bisacodyl suppository and metoclopramide intravenous injection was safe and effective with-
out complication to use in patients. It was effective in hastening the resolution of conservatively treated partial 
adhesive small bowel obstruction and shortening the hospital stay.

	 Keywords:	 Adhesive small bowel obstruction, Bisacodyl suppository and metoclopramide, Randomized  
controlled trial, Nonsurgical management 
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Introduction

	 About 95% after abdominal surgery in adult were 
develop small bowel obstruction and 65% to 75% are 
cause by adhesion.1 Conservative management included 
intravenous hydration, nasogastric tube or long tube 
decompression and nothing by mouth were successes 
in 73-90% of case.2,3 Midline surgical operation associ-
ate higher risk of adhesive small bowel obstruction.4 

Laparoscopic surgery may reduce incidence of adhesive 
small bowel adhesion and incisional herniation.5 There 
are many studies to compare traditionally conservative 
management with gastrointestinal contrast study.6-10 The 
study was significantly in management of small bowel 
obstruction leading to shorter hospital stayed but did not 
reduce the need for operation.
	 Few studies of cisapride a prokinetic agent have 
been in postoperative ileus trial and it has been advantage 
in reducing hospital stay but it must be used in caution 
because of cardiovascular adverse effect.11-12 Metoclo-
pramide is a prokinetic of stomach and small bowel, it acts 
at the level of acetylcholine and dopamine receptor for 
stimulating peristalsis but it is contraindication in patients 
with completed bowel obstruction. Metoclopramide has 
been very effective in patients of malignant incomplete 
small bowel obstruction.13 Previous study of oral laxative 
drug, digestive agent and defoaming agent (magnesium 
oxide, Lactobacillus acidophilus and simethicone) it was 
effective in resolution of conservative treatment in par-
tial adhesive small bowel obstruction and shortening of 
hospital stay.14 Rectal suppository laxative was advantage 
of locally effort on patients. A small number of study of 
Bisacodyl suppository was used in post operative ileus 
patients.15-16 One randomize controlled trial of bisacodyl 
suppository versus placebo for post operative ileus after 
elective Colectomy of colon cancer, it seem to  be effec-
tive in resolving post operative ileus and may decrease 
the length of hospital stayed without increase risk of 
postoperative complications.16 However no randomized 
studies have been published of both metoclopramide and 
Bisacodyl suppository in partial adhesive small bowel 
obstruction.
	 This study conducted a randomized controlled trial 
aimed to investigate the conservative treatment using 
bisacodyl suppository combined with intravenous meto-
clopramide for partial adhesive small bowel obstruction 
patients, this study hypothesized that the treatment group 
may be more effective than the control group in the aspect 

of the time of flatus and defecation, number of subsequent 
surgical interventions, the length of hospital stays. 

Materials and Methods

Study design
	 A randomized controlled trial was used to investigate 
the effect of Bisacodyl suppository combine intravenous 
metoclopramide therapy for patients with partial adhesive 
small bowel obstruction.  Participants were randomly as-
signed to one of two groups: Group I (control) received 
nothing by mouth, intravenous hydration and nasogastric 
tube decompression and Group II (treatment) received 
bisacodyl suppository and intravenous metoclopramide. 
After recruitment and screening of participants, baseline 
assessment was conducted before the intervention. 

Patients and Methods
	 The inclusion criteria were as following: (1) History 
of midline surgical wound incision (2) Age > 18 years 
(3) Clinical symptom and sign compatible with cardinal 
sign of partial small bowel obstruction such as colicky 
abdominal pain, abdominal distension, vomiting and 
obstipation, and (4) Pain film acute abdomen series was 
shown the dilatation of small bowel loop (small bowel 
distention > 3 cm) with air fluid level and present of gas 
in rectum to confirm of partial small bowel obstruction. 
Exclusion criteria were: (1) Age below 18 years old (2) 
Clinical suggest of completed small bowel obstruction or 
strangulation (absence gas in large intestine or rectum, 
fever or peritonitis) (3) Previous treatment of radiation 
(4) Post operation within 4 weeks (5) Multiple surgery 
(more than 2 times) (6) Peritoneal carcinomatosis, and 
(7) None of midline skin incision such as appendectomy 
incision or cholecystectomy incision. 
	 All patients arrived in emergency department;  
inclusion cases were enrolled in this study by emergency 
staff. Laboratory, plain film acute abdomen or CT scan 
was performed for evaluated closed loop obstruction or 
strangulation. At surgical ward the patients were ran-
domized into two group by attending surgeon. Both 
groups are equal number of patients either control group 
(patients with intravenous fluid, nothing per oral and naso-
gastric tube decompression) or treatment group (patients 
with bisacodyl suppository once daily and intravenous 
metoclopramide every 8 hour) add to the conservative 
treatment.
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Results

	 Total of 134 patients with adhesive small bowel 
obstruction during study period, there were 120 patients 
fulfilled the inclusion criteria for this study and all re-
search consented were participated, 14 patients were 
excluded by exclusion criteria (Figure 1). Sixty patients 
were randomized into conservative group (control group) 
and sixty patients in the treatment group.
	 Baseline and demographic data were presented 
(Table 1). Patients in both groups had similar character-
istic and did not differ significantly in gender ratio, age, 
and type of previous operative incision.
	 The overall outcome of patients in both groups were 
present in Table 2. The time of flatus and defecation are 
the most obvious differences. In the treatment group 
was higher successful of timing of flatus and defeca-
tion before day 3 than the control group with statistic 
significantly (p < 0.001). The average length of hospital 
stay was shorter in the treatment group (2.55 vs. 4.41 
days) than the control group with statistic significantly 
(p < 0.001). The number of surgical needs was lower in 
the treatment than the control group. There were seven 
patients who need surgical operation in the treatment 
group which was lower than 19 patients in the control 
group with statistic significant difference between two 
group (p = 0.047). 
	 The details of patients showed that 19 patients who 
required surgical operation in the control group, one pa-
tient had small bowel resection due to bowel ischemia. 
Most common indication for surgery was fail in the con-
servative treatment after 3 days (n = 18), seven patients 
in treatment group required operative treatment after 
failed 3 times of bisacodyl suppository and two patients 
were successful in Laparoscopic adhesiolysis procedure. 
During study period was found recurred in three patients 
after the first obstruction was resolved. Two patients were 
enrolled as new cases in the same group (conservative 
group) and one of two patient was failed for conserva-
tive treatment then the open adhesiolysis was performed. 
Other one patient was enrolled in the different group 
(treatment group) and patient’s symptoms was improved 
before 3 days. The definition of patients with recurrence 
is the patient who discharge from the hospital more than 
7 days and they will count as new cases. There was one 
patient was readmitted in 72 hours after discharge was 
excluded. 

	 All patients in both groups were followed clini-
cal and repeat abdominal radiography after 24 hour 
and once daily until obstruction resolved by improved 
radiographic appearance or passage of flatus and def-
ecation. Nasogastric tube was removed after clinical 
and radiographic showed resolution of partial adhesive 
small bowel obstruction was confirmed. Step oral liquid 
diet to solid soft diet was started. The attending surgeon 
were assessed discharge criteria as following: (1) Clinical 
abdominal pain was subsided and solid diet was toler-
ated (2) Flatus was pass and pain film abdomen showed 
absence of gas in small bowel and present gas in colon 
or rectum. If symptom of complications were developed 
such as fever, leukocytosis, peritonitis or obstruction did 
not resolve spontaneously after 3 days, then a laparotomy 
was performed by attending staff decision.

Ethical Considerations 
	 The Ethics committee for medical research approved 
by IRB protocol and inform consent were written for 
all patients. Ethical considerations were taken from the 
ethical committee of Kratumbann Hospital (Registration 
No: 043/62). The protected samples were obtained as per-
sonal information and ethical concerns, which included 
informed-consent and maintaining confidentiality. The 
samples had the right to cancel participation in the study 
at any time without any impact.

Data Collection and Measurements
	 A randomize controlled clinical trial was performed 
for all patients who were admitted in Kratumbann Hos-
pital during January 2019 - December 2020 with clinical 
of partial small bowel obstruction were consider. Base-
line data included age, gender, diagnosis, symptom and 
previous surgery were recorded. The primary outcome 
was the days of the first passage to flatus and stool were 
observed. Secondary outcome measures were the length 
of hospital stayed and number of patients who need op-
erative intervention. 

Data Analysis
	 Data were double entered into the statistical program 
by research assistants. The outcome measures were pre-
sented as means and standard deviations. All analyses were 
performed on the basis of intention to-treat. Statistic com-
parative data were analyzed by Chi-square test, Fischer’s 
exact test and independent t-test (p-value < 0.05).
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Table 1  Baseline and demographic of patient characteristics in the control group (n = 60) and treatment group (n = 60)

Characteristics	 Control group	 Treatment Group
		  (n = 60)	 (n = 60)

Gender
	 Male: Female	 34: 26	 32: 28

Age	 (x ̅ = 57.58, SD = 20.68, 18-92)	 (x ̅ = 52.83, SD = 18.70, 19-92)

Previous Surgery
	 Lower line	 13	 11	
	 Middle line	 45	 48
	 Upper line	 2	 1

Figure 1  Flow chart of the progression of participants through the phases of the randomized controlled trial (RCT)
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	 No patient was recurrence in same admission and 
patients was readmitted within 7 days were not count 
in the new case. No complication from Bisacodyl and 
metocloplamide used was seen.

Discussion

	 The results of this study showed the number of 
patients in the treatment group (Bisacodyl suppository 
with Metoclopramide injection) was statistically sig-
nificant with higher successfully than the control group 
(conservative treatment) in reduce of length of hospital 
stay and number to surgery need. Additional therapy for 
non-operative management should be recommend with-
out complications.
	 Various studies have been used other method of 
non-operative treatment  to managed patients adhesive 
small bowel obstruction but controversy still remain.17-20 

Delayed operative treatment were increased mortality rate 
to about 30% in strangulate turn to necrosis or perfora-
tion.21 Computed tomography may improve the accuracy 
of diagnosis especially completed closed loop obstruction 
or strangulation in small bowel obstruction.22-24 This study 
used CT scan for excluded case of completed small bowel 
obstruction and malignant small bowel obstruction follow 
by exclusion criteria, not for all patients. Our study in the 
arm of treatment group had not seen complications from 
the delayed surgery (bowel resection) compared with the 
control group.

	 Previous randomized controlled trial studies for 
management of adhesive small bowel obstruction with 
oral magnesium oxide, lactobacillus acidophilus and 
simethicone were found that significant shorter hospital 
stayed than patients in the control group and number need 
to surgery was very low14 because it had been effective to 
stimulation of bowel movement and subsequently cause 
the bowel empty. They did not used a prokinetic agent, 
which might have otherwise increase peristalsis.
	 Our study showing in a Randomized controlled trial 
that prokinetic agent and laxative drug which might have 
increased peristalsis to accelerated the passage of gas 
through the intestinal lumen and consequently reducing 
constipation and abdominal distension symptoms are 
effective and safe, no complication was seen. The use 
of suppository laxative to stimulated bowel movement 
should be quite safe and not effort on part of the patients 
unlike oral laxative. The laxative is almost entire locally. 
We used prokinetic drug to reduced gaseous symptom 
and promote spontaneous passage of stool and abdominal 
distension in intervention group. Patients given additional 
intravenous metoclopramide combine bisacodyl rectal 
suppository were more successfully spontaneous resolu-
tion than conservative treatment alone.
	 In systemic review study operative versus non  
operative management of adhesive small bowel obstruc-
tion and benefit of operative treatment is low risk of future 
recurrent but higher risk of mortality and complication.25 

Table 2  Comparison of outcomes between the control group and the treatment group

		  Control group	 Treatment Group
	 Outcomes			   p-value
		  (n = 60)	 (n = 60)	

Time of flatus			   0.001c*

	 Day 3 or before	 27	 55	
     After day 3	 33	 5	
Time of defecation			   0.001c*

	 Day 3 or before	 16	 50	
	 After day 3	 44	 10	
Surgery needed			   0.047a*

	 Open adhesiolysis	 17	 5	
	 Laparoscopic adhesiolysis	 1	 2	
	 Bowel resection	 1	 0	
Surgical indication 			   0.012b*

	 Failure of treatment	 18	 7	
	 Complication	 1	 0	 0.05
Length of hospital stay	 (x ̅ = 7.07, SD = 4.41, 2-30)	 (x̅̅ = 3.58, SD = 2.55, 2-12)	 0.01c*

a Chi-square test, b Fisher’s exact test, c Independent t-test (p-value < 0.05)
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Laparoscopic adhesiolysis has been shown to be quickly 
recover in a experience hands, patients selection to lapa-
roscopic adhesiolysis was consider and surgical judgment 
to be the most important factor for successful outcome.26 

In our study were 3 patients was performed laparoscopic 
adhesiolysis in both arm of study and post operative re-
covery was shorter than open exploratory adhesiolysis. 
Early laparoscopic adhesiolysis will be more successful 
and short recovery time in the intervention group than 
conservative group but surgeon experience is the most 
important consider.
	 Several limitations of our study were observed first, 
the study was prospective randomization but not double 
blind that cause attending bias in patients management. 
Second all surgical midline skin incision not excluded 
emergency or contamination case that potential present of 
severe adhesion cause some case not successfully treated. 
Third, this study didn’t not conduct only one attending 
staff that cause of delayed decision making for time or 
type of surgical operation in case that fail conservative 
treatment, may cause prolong hospital stay. 
	 Compared with conservative management, the ad-
ditional of Bisacodyl suppository and prokinetic meto-
clopramide to be effective resolving in partial adhesive 
small bowel obstruction and may reduce surgical need 
and decrease the length of hospital stay without increase 
complication.

Conclusion and Recommendation

	 Bisacodyl suppository and prokinetic metoclo-
pramide to be effective resolving in partial adhesive small 
bowel obstruction and may reduce surgical operation and 
decrease the length of hospital stay without complication. 
Further studies need to examine the early laparoscopic 
adhesiolysis compare to non-operative treatment with 
metoclopramides and Bisacodyl suppository for recur-
rent rate, return to work and hospital stay in prospective 
Randomized controlled trial.
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บทคัดย่อ	 การศึกษาเปรียบเทียบระหว่างการใช้ยาเหน็บถ่าย (Bisacodyl) ร่วมกับยาฉีดกระตุ้นการบีบตัวของล�ำไส้ 

(Metoclopramide) กับการไม่ได้รับยาในผู้ป่วยภาวะล�ำไส้อุดตันจากพังผืดในช่องท้อง

สุกัญญา วิริยโกศล, พ.บ.1, เนตรชนก ศรีทุมมา2

1 แผนกศัลยกรรมทั่วไป โรงพยาบาลกระทุ่มแบน
2 คณะพยาบาลศาสตร์ มหาวิทยาลัยคริสเตียน 

	 ความเป็นมา:  ผู้ป่วยที่มีอาการแสดงของภาวะล�ำไส้อุดตันและมีแผลผ่าตัดทางช่องท้อง ส่วนใหญ่ได้รับการรักษาโดย

การงดน�้ำงดอาหาร ให้สารน�้ำ และใส่สายระบายทางกระเพาะอาหาร การศึกษาก่อนหน้านี้ได้มีการใช้ยาถ่ายชนิดกินทางปาก 

(Magnesium oxide) ร่วมกับยาช่วยย่อย พบว่าช่วยลดอัตราการผ่าตัดและลดระยะเวลาการนอนโรงพยาบาล ในการศึกษานี้มี

จดุประสงค์เพือ่เปรยีบเทยีบการใช้ยาเหนบ็ถ่าย (Bisacodyl) และยาฉดีกระตุ้นล�ำไส้ (Metoclopramide) ร่วมกบัการรักษาแบบ

เดิมกับกลุ่มที่ไม่ได้รับยา

	 วิธีการศึกษา:  เป็นการเก็บข้อมูลผู้ป่วยท่ีมีอาการแสดงของภาวะล�ำไส้อุดตันจากพังผืดในช่องท้อง จ�ำนวน 120 คน 

ต้ังแต่เดือนมกราคม พ.ศ.2562 ถงึเดือนธันวาคม พ.ศ.2563 โดยเปรยีบเทียบระหว่างกลุม่ท่ีได้รบัยาเหนบ็ถ่ายและยาฉดีกระตุ้น

ล�ำไส้ร่วมกบัการรกัษาแบบเดมิกบักลุม่ทีไ่ม่ได้รบัยา เพือ่ดูผลการตอบสนองจากการผายลมและการถ่ายอจุจาระ รวมถึงอตัรา

การได้รับการผ่าตัดและระยะเวลาในการนอนโรงพยาบาล

	 ผลการศึกษา:  ในผู้ป่วยจ�ำนวน 120 คน แบ่งเป็น 2 กลุ่มในกลุ่มทดลองและกลุ่มควบคุม กลุ่มละ 60 คน ผลการเปรียบ

เทยีบระหว่าง 2 กลุม่ พบว่ากลุม่ทีไ่ด้รบัยาเหนบ็ถ่ายร่วมกบัยาฉดีกระตุ้นการบีบตัวของล�ำไส้สามารถผายลมและถ่ายอจุจาระ

ได้ก่อนวันที่ 3 เทียบกับกลุ่มที่ไม่ได้รับยาอย่างมีนัยส�ำคัญ (p < 0.01) มีระยะเวลานอนโรงพยาบาลสั้นกว่า (2.55 vs 4.4, p < 

0.01) การได้รบัการผ่าตัดในกลุม่ท่ีได้รบัยาน้อยกว่ากลุม่ท่ีไม่ได้รบัยา แต่ไม่พบความแตกต่างอย่างมนัียส�ำคัญทางสถติิ อย่างไร

ก็ตามไม่พบความแตกต่างในกลุ่มอายุ เพศ และชนิดของแผลผ่าตัดในทั้ง 2 กลุ่ม

	 สรุปผลการศึกษา:  การรักษาผู้ป่วยภาวะล�ำไส้อุดตันจากพังผืดในช่องท้องด้วยยาเหน็บถ่าย (Bisacodyl) และยาฉีด

กระตุ้นการบีบตัวของล�ำไส้ (Metoclopramide) ได้ผลดีทัง้ลดอตัราการผ่าตัดและลดระยะเวลาในการนอนโรงพยาบาล ปลอดภยั 

ไม่พบภาวะแทรกซ้อนและผลข้างเคียงจากการใช้ยา
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