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Abstract

AIM: To compare outcome of stapled hemorrhoidopexy (SH) vs LigaSure hemorrhoidectomy (LH) by a meta-analysis of available randomized controlled trials (RCTs).
METHODS: Databases, including PubMed, EMBASE, the Cochrane Library, and the Science Citation Index updated to December 2012, were searched. The main outcomes measured were operating time, early postoperative pain, postoperative urinary retention and bleeding, wound problems, gas or fecal incontinence, anal stenosis, length of hospital stay, residual skin tags, prolapse, and recurrence. The meta-analysis was performed using the free software Review Manager. Differences observed between the two groups were expressed as the odds ratio (OR) with 95% confidence interval (CI). A fixed-effects model was used to pool data when statistical heterogeneity was not present. If statistical heterogeneity was present (P < 0.05), a random-effects model was used.

RESULTS: The initial search identified 10 publications. After screening, five RCTs published as full articles were included in this meta-analysis. Among the five studies, all described a comparison of the patient baseline characteristics and showed that there was no statistically significant difference between the two groups. Although most of the analyzed outcomes were similar between the two operative techniques, the operating time for SH was significantly longer than for LH (P < 0.00001; OR= –6.39, 95%CI: –7.68 - –5.10). The incidence of residual skin tags and prolapse was significantly lower in the LH group than in the SH group [2/111 (1.8%) vs 16/105 (15.2%); P = 0.0004; OR= 0.17, 95%CI: 0.06–0.45). The incidence of recurrence after the procedures was significantly lower in the LH group than in the SH group [2/173 (1.2%) vs 13/174 (7.5%); P = 0.003; OR= 0.21, 95%CI: 0.07–0.59].
CONCLUSION: Both SH and LH are probably equally valuable techniques in modern hemorrhoid surgery. However, LigaSure might have slightly favorable immediate postoperative results and technical advantages. 

( 2013 Baishideng. All rights reserved.
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Core tip: Stapled hemorrhoidopexy (SH) and Ligasure hemorrhoidectomy are probably equally valuable techniques in modern hemorrhoid surgery. However, appropriate surgical techniques are important in SH, especially the placement of the purse-string suture. Its misplacement may cause operative and postoperative complications. 
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INTRODUCTION

Around 5% of the general population has hemorrhoidal disease to some extent, especially those aged > 40 years[1,2]. There is a vast number of available therapeutic methods, and hemorrhoidectomy is well established as the most effective and definitive treatment for grades 3 and 4 symptomatic hemorrhoidal disease[3]. Two well-established methods of hemorrhoidectomy, the open (Milligan–Morgan)[4] and closed (Ferguson)[5] techniques are especially popular. However, despite the relatively minor surgical trauma of these two methods, the intraoperative pain and protracted postoperative course are major concerns[6]. Thus, continuing efforts have been made to develop new techniques and modifications that promise a less painful course and faster recovery. Stapled hemorrhoidopexy [SH, also known as procedure for prolapse and hemorrhoids (PPH)] was introduced by Longo in 1998, and uses a specially designed circular stapling instrument to excise a ring of redundant rectal mucosa or expanded internal hemorrhoids[7]. Although some SH-related complications have been reported[8], its advantages, such as shorter operating time, less postoperative pain, and a quicker return to normal activity have been confirmed by several controlled studies[9-11]. Another new method, LigaSure hemorrhoidectomy (LH), uses the Ligasure vessel sealing system, which consists of a bipolar electrothermal hemostatic device that allows complete coagulation of vessels up to 7 mm in diameter with minimal surrounding thermal spread and limited tissue charring. The advantages of this method include simple and easy learning, excellent hemostatic control, minimal tissue trauma, lower postoperative pain, and shorter wound healing time[12-14]. 

Although meta-analysis of clinical trials has shown that SH and LH have some advantages over conventional hemorrhoidectomy[15], there is still a lack of evidence about the operative and postoperative outcomes of SH and LH. Therefore, we performed a meta-analysis of randomized controlled trials (RCTs) that compared the efficiency of SH and LH in treating hemorrhoidal disease.

MATERIALS AND METHODS
Literature search 

Electronic databases, including PubMed (1966 to December 2012), EMBASE (1980 to December 2012), the Cochrane library (Issue 12, December 2012) and Science Citation Index (1975 to December 2012), were searched. Literature reference lists were hand-searched for the same time period. The search terms used were “Stapled hemorrhoidopexy or PPH and LigaSure hemorrhoidectomy”.

Study selection 

The initial inclusion criteria were as follows: (1) all originally published RCTs; (2) the treatment group underwent SH for hemorrhoidal disease; and (3) a parallel control group underwent LH for hemorrhoidal disease. Studies that met the initial inclusion criteria were then further examined. Those with duplicate publications, unbalanced matching procedures or incomplete data were excluded, in addition to abstracts without accompanying full texts.

Data extraction 

Data were extracted independently by two reviewers (Yang J and Cui PJ) according to the prescribed selection criteria. Any disagreements were resolved by discussion between the two reviewers. The following data were extracted: baseline trial data (e.g., sample size, mean age, gender, study protocol, grade of hemorrhoids, and follow-up time); operative and postoperative outcomes (operating time, early postoperative pain, postoperative urinary retention and bleeding, wound problems, gas or fecal incontinence, anal stenosis, length of hospital stay, residual skin tags, prolapse, and recurrence). When necessary, the corresponding authors were contacted to obtain supplementary information.

Study quality

The quality of the included trials was assessed using the Jadad composite scale[16] in addition to a description of an adequate method for allocation concealment[17]. Study quality was assessed independently by two authors (Yang J and Cui PJ), and any discrepancies in interpretation were resolved by consensus (Table 1).

Statistical analysis

The meta-analysis was performed using the free software Review Manager (Version 4.2.10, Cochrane Collaboration, Oxford, United Kingdom). Differences observed between the two groups were expressed as the odds ratio (OR) with the 95% confidence interval (CI). A fixed-effects model was used to pool data when statistical heterogeneity was not present. If statistical heterogeneity was present (P < 0.05), a random-effects model was used. 

RESULTS
The initial search identified 10 publications (Figure 1). After screening, seven RCTs were identified. Consequently, two trials were excluded from the pooled meta-analysis. We compared the conventional Ferguson technique with SH and LH and the other study was a duplicate publication. Five RCTs[1, 18-21] published as full articles were included in this meta-analysis. All five studies described a comparison of the patient baseline characteristics and showed that there was no statistically significant difference between the two groups. The principal characteristics of the included studies are shown in Tables 2 and 3. The outcomes were measured as follows.
Operating time
Four trials reported the operating time during hemorrhoidectomy[18-21]. However, two of them only reported the average operating time[18,20]. The combined data showed that the operating time of SH was significantly longer than that of LH (P < 0.00001; OR = –6.39, 95%CI: –7.68 - –5.10) (Figure 2A).

Early postoperative pain
All five trials reported early postoperative pain at varied time points after hemorrhoidectomy[1,18-21] with a Visual Analog scale (VAS) score (0 indicating no pain and 10 severe pain). Two trials reported average VAS scores[1,18] and only one showed the trend in postoperative VAS scores[20]. Combined data from the other two trials showed that there was no difference between LH and SH (P = 0.23; OR: 1.24, 95%CI: –0.78 to –3.26) (Figure 2B).

Postoperative urinary retention 
Four trials reported urinary retention[1,18,20,21] after the procedure and there was no significant difference between the LH and SH groups [11/156 (7.1%) vs 13/155 (8.4%); P = 0.74; OR = 0.87, 95%CI: 0.37–2.01) (Figure 2C).
Postoperative bleeding
All five trials reported postoperative bleeding[1,18-21]. There was no significant difference between the LH and SH groups [5/198 (2.5%) vs 12/199 (6%); P = 0.08; OR = 0.42, 95%CI: 0.16–1.11) (Figure 2D). 

Wound problems
Four trials reported procedure-related wound problems, including irritation, itching and moisture[18-21]. There was no significant difference between the LH and SH groups [46/146 (31.5%) vs 12/153 (7.8%); P = 0.3; OR = 3.49, 95%CI: 0.33–37.32) (Figure 2E).

Postoperative gas or fecal incontinence 
Four trials reported the incidence of postoperative gas or fecal incontinence[1,18,20,21]. There was no significant difference between the LH and SH groups [5/156 (3.2%) vs 7/155 (4.5%); P = 0.55; OR = 0.70, 95%CI: 0.22–2.24] (Figure 2F). 

Postoperative anal stenosis

Three trials reported postoperative anal stenosis[1,20,21]. There was no significant difference between the LH and SH groups [3/111 (2.7%) vs 4/105 (3.8%); P = 0.65; OR = 0.71, 95%CI: 0.16–3.17] (Figure 2G).
Hospitalization

Four trials reported the length of hospital stay after hemorrhoidectomy[18-21]. However, two of them only reported the average time[18,20]. Combined data from the other two trials showed that there was no difference between LH and SH (P = 0.44; OR = 0.82, 95%CI: –1.27-2.91) (Figure 2H)

Residual skin tags and prolapse

Three trials reported residual skin tags and prolapse[1,20,21]. The data showed that the incidence of residual skin tags and prolapse was significantly lower in the LH group than in the SH group [2/111 (1.8%) vs 16/105 (15.2%); P = 0.0004; OR = 0.17, 95%CI: 0.06–0.45] (Figure 2I).
Recurrence

Four trials reported the incidence of recurrence after the procedures[1,18,19,21]. The data showed that the incidence of recurrence was significantly lower in the LH group than in the SH group [2/173 (1.2%) vs 13/174 (7.5%); P = 0.003; OR = 0.21, 95%CI: 0.07–0.59] (Figure 2J).
DISCUSSION
Hemorrhoid is one of the most common anorectal disorders[2]. Although accepted as the gold standard for surgical treatment of hemorrhoids, conventional hemorrhoidectomy has some unavoidable drawbacks. Two recent techniques, SH and LH, provide some advantages over conventional hemorrhoidectomy. However, there is still a lack of evidence focusing on outcomes of SH and LH. 

Our meta-analysis showed that LH took significantly less time to complete compared with SH. For SH, a special anal dilator was used to set an interrupted purse-string suture above the dentate line. Then the suture was tightened around the anvil of the circular stapler. In some patients with significant prolapse of the anal mucosa, two circular interrupted sutures were used. After removal of the stapler, interrupted stitches were usually inserted to control bleeding points. With regard to LH, the procedure was more convenient. The LigaSure instrument was used to grasp the base of the hemorrhoid and activated. After coagulation, the hemorrhoid skin was excised with scissors. The reduced operating time was related to better hemostatic control and lack of any need to ligate the pedicles. Our meta-analysis was in accordance with the results of a study showing that LH was comparatively simple and easy to learn[20]. However, the median value and standard deviation (SD) were reported only in two studies, so this variable should be investigated in further studies.  

Another significant difference between the SH and LH groups in our meta-analysis was a higher frequency of postoperative residual skin tags, prolapse and recurrence with SH. This might have been because SH does not excise the hemorrhoids but rather a circumferential column of mucosa and submucosa 2–3 cm above the dentate line and then staples the defect. Besides, it does not deal with external hemorrhoids or associated anal canal problems[22-24]. However, patients with the third or fourth degree hemorrhoids usually present with large unequally sized prolapsing piles or circumferential hemorrhoids. Chen et al[25] proposed one modified method with one to four additional traction sutures placed at sites about 1 cm below the level of the purse-string suture for those prominent hemorrhoidal positions. This helped to incorporate more distal components of internal hemorrhoids into the “stapler housing” and facilitated further resection. It was also able to pull the external components or skin tags into the anal canal and made the anal surface smoother. An alternative is to remove the residual prolapsing hemorrhoidal tissue or skin tags during the operation or at the postoperative stage. 

Long-term risk of recurrence, which is usually defined as recurring symptoms or new prolapse (but not residual prolapse or skin tags)[1], is the main concern of patients and surgeons. Some studies found that the residual prolapsed piles could cause recurrent symptoms[26,27], so it is understandable that recurrence was higher in the SH group. Our meta-analysis was in accordance with the findings of several studies that reported a high recurrence rate of 10%–53%[11,28,29]. SH is therefore considered by some authors to be unsuitable for grade 4 hemorrhoids[22,29]. On the contrary, LH is more appropriate for treating anatomical deformities such as skin tags and prolapse. Using LH, concomitant external hemorrhoid components and skin tags can be addressed, ensuring complete removal of the hemorrhoid tissues[30]. When severe external piles are dominant or large skin tags accompany hemorrhoid prolapse, LH will be a good choice[12-14]. Considering that the surgical principle in LH is more similar to that of conventional hemorrhoidectomy, it would be expected that LH would have lower recurrence rates[30]. However, the follow-up time did not exceed two years in our included trials, therefore, further studies with longer follow-up are needed.

One study showed that SH caused severe postoperative pain[31]. However, the results were challenged by several other studies[26,32,33]. To the best of our knowledge, the rectal wall is innervated by the sympathetic and parasympathetic nerves, thus, excising the rectal mucosa should be painless. So, it is inexplicable why pain is a common immediate complication of SH. Pain is usually caused by anal dilatation, which leads to internal sphincter fragmentation in some patients[34], and the inclusion of smooth muscle in the doughnut[31]. It is conceivable that SH is more technically demanding and operator dependent. If the purse-string suture is not at an inadequate level or depth, serious postoperative pain may be avoided[28]. VAS scores in the SH group were always lower in patients with no fibers included in the excised piles and doughnuts[18]. Considering the surgical similarity between LH and conventional hemorrhoidectomy, it would be expected that patients receiving LH would present with greater postoperative pain compared with SH, as is found with conventional hemorrhoidectomy. However in our meta-analysis, there was no difference between LH and SH regarding average VAS scores. The low level of postoperative pain with LH may result from the fact that LH has no need for anal dilatation, which reduces the possibility of anal spasm[35] and temporary third degree burn injury to nerve endings at the site of the wound[36]. However, there were some limitations to our data. The median value and SD were only reported in two studies, and oral and parenteral analgesia requirements were reported too inconsistently for quantitative analysis.     

In our meta-analysis the occurrence of postoperative bleeding was equivalent in the two groups. LigaSure is a diathermy system and allows complete coagulation of blood vessels up to 7 mm in diameter, using a precise amount of bipolar energy and pressure that permanently changes collagen and elastin within the vessel wall. However, for SH, the expected frequency of bleeding was at least 50%[37]. In some circumstances, too much folded mucosa in the stapled line will increase the occurrence of inefficient hemostasis[38]. Therefore, interrupted stitches were needed to control bleeding points after removal of the stapler in almost all patients.

Early postoperative partial incontinence may be explained by pain that hinders voluntary sphincter contraction[39]. However potential anal sphincter injury may cause impairment of fecal continence. During SH, intraoperative sphincter stretching may play a role in postoperative fecal incontinence. The procedure requires insertion of a relatively large anal dilator, usually 33 mm, and placement of the circular stapler can lead to further sphincter injury[37], especially when excessive mucosal prolapse hampers the instrument encompassing all of the redundant tissue. Thus, in patients with pre-existing sphincter injury or with a narrow anal canal, modified techniques introduced by Ho et al[40] may minimize the risk of stretching the internal anal sphincter. They used the smaller Eisenheimer anal retractor instead of the circular anal dilator. Furthermore, if the deeper layers of the rectal wall are not included into the purse-string, making a mucosal instead of an all wall rectal layer anastomosis may reduced the incidence of SH-related postoperative incontinence and stenosis[38].Theoretically, intraoperative sphincter stretching was minimized when using the LigaSure system[41]. The system also had an effect on preservation of internal sphincter pressure[42]. However, in our meta-analysis, five cases of temporary gas incontinence and three of anal stenosis were encountered after LH, and one patient remained incontinent to gas for 1 mo[18]. Ramcharan et al[35] reported that after LH, the perianal skin, including the skin bridges, appeared scalded. At 3 mo follow-up, there was some mild circumferential fibrosis in the skin of the anal margin, which produced symptomatic anal stenosis that required once daily anal dilation with a 12–15-mm dilator for 3 mo. Therefore, occurrence of incontinence and stenosis with LH may be related to the device and technique. The LigaSure clamp may grasp the internal anal sphincter as well as the hemorrhoidal tissue above it. Thermal energy causes scalding that can contribute to anal stenosis. Similar mechanisms may result in injury to the anal sphincter, which may account for the fecal incontinence. To avoid this phenomenon, it is important: (1) to cut the anorectal margin with the cold knife before hemorrhoidectomy; (2) on the mucosal margin rather than on the cutaneous margin; and (3) to retract the cutaneous margin from bipolar blades before the sealing cycle begins[30,43]. When stenosis occurs, an early conservative approach with dilators will successfully treat this condition[43]. 

The prolonged hospital stays and delayed recovery usually related to the postoperative pain and wound problems. Our previous data showed that SH and LH have an equal effect in reducing postoperative pain. Although Basdanis et al[18] reported high occurrence of pruritus with LH immediately after the operation, our meta-analysis showed that wound problems did not differ significantly between the LH and SH groups. Therefore, as a consequence of reduced postoperative pain and tissue injury, it is understandable that there is no significant difference regarding the length of hospital stay between the two procedures. However, statistical heterogeneity was present, which may be a reflection of differences in hospital discharge protocols and the way in which the length of hospital stay was determined in these studies.

Our meta-analysis had several limitations. The small number of studies and the restricted sample size of most trials implied that the quantitative analysis was not very powerful. Moreover, the limited follow-up time of the included studies and different outcome measures considered may also have led to biased results. Large multicenter studies based on commonly accepted endpoints with long-term follow-up are warranted to compare better the results of these two different techniques of hemorrhoidectomy. 

 
In conclusion, our meta-analysis supports that both SH and LH are probably equally valuable techniques in modern hemorrhoid surgery. However, LH might have slightly favorable immediate postoperative results and technical advantages. 
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Background

Many clinical trials have shown that stapled hemorrhoidopexy (SH) and LigaSure hemorrhoidectomy (LH) have some advantages over conventional hemorrhoidectomy. However, there is still a lack of evidence comparing the clinical outcomes between SH and LH.

Research frontiers

Around 5% of the general population has hemorrhoidal disease to some extent, especially those > 40 years of age. There is a vast number of available therapeutic methods, but hemorrhoidectomy is well established as the most effective and definitive treatment for grades 3 and 4 symptomatic hemorrhoidal disease. SH and LH are new techniques that promise a less painful course and faster recovery. 

Innovations and breakthroughs

Meta-analyses of clinical trials have shown that SH and LH have some advantages over conventional hemorrhoidectomy. There is still a lack of evidence focusing on the operative and postoperative outcomes of SH and LH. The present meta-analysis suggested that the operating time of SH was significantly longer than that of LH. The incidence of residual skin tags, prolapse and recurrence were significantly lower in LH than in SH. 

Applications

The present meta-analysis showed that LH was more favorable than SH for patients with concomitant external hemorrhoid components and skin tags due to its slightly favorable technical advantages and immediate postoperative results, such as shorter operating time and lower occurrence of residual skin tags, prolapse and postoperative recurrence.

Terminology

SH (also known as PPH) was introduced by Longo in 1998, and uses a specially designed circular stapling instrument to excise a ring of redundant rectal mucosa or expanded internal hemorrhoids. LH uses the LigaSure vessel sealing system that consists of a bipolar electrothermal hemostatic device that allows complete coagulation of vessels up to 7 mm in diameter with minimal surrounding thermal spread and limited tissue charring. 

Peer review

this study is very important metaanalysis for recently invented methods of treatment of hemorrhoid. This report is worthy for publication. 
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Figure 1 Search protocol for the meta-analysis.

Figure 2 Comparison of outcome between LigaSure hemorrhoidectomy and stapled hemorrhoidopexy. A: Operating time; B: Early postoperative pain; C: Postoperative urinary; D: Postoperative bleeding; E: Wound problems; F: Postoperative gas or fecal incontinence; G: Postoperative anal stenosis; H: Hospitalization; I: Residual skin tags and prolapse; J: recurrence. LH: LigaSure hemorrhoidectomy SH: Stapled hemorrhoidopexy.
Table 1 Quality analysis of included trials
	Study
	Randomization method
	Allocation

concealment
	Blinding
	Withdraws
	Jadad

score

	Arslani et al[1]
	Not mentioned
	Adequate
	No
	Described
	4

	Basdanis et al[18]
	Not mentioned
	Adequate
	No
	Not mentioned
	3

	Chen et al[19]
	Not mentioned
	Adequate
	No
	Not mentioned
	3

	Kraemer et al[20]
	Computer-generated
	Adequate
	No
	Described
	5

	Sakr et al[21]
	Computer-generated
	Adequate
	single-blind
	Described
	5


Table 2 Baseline characteristics of included trials in the meta-analysis

	Author
	Year
	Technique (No. of patients)
	Study

protocol
	Mean age (yr)
	Sex

(M/F)
	Grade of hemorrhoids
	Follow-up time (mo)

	Arslani et al[1]
	2012
	SH (46)
	RUT
	52 (17-72)
	21/25
	3
	24

	
	
	LH (52)
	
	50 (18-78)
	23/29
	
	

	Basdanis et al[18]
	2005
	SH (50)
	RUT
	46 (25–72)
	29/21
	3 and 4
	6-clinical,18 (12–24)- telephone

	
	
	LH (45)
	
	44 (22–69)
	25/20
	
	

	Chen et al[19]
	2007
	SH (44)
	RUT
	25-81 (48)
	26/18
	3
	6

	
	
	LH (42)
	
	23-85 (46)
	24/18
	
	

	Kraemer et al[20]
	2005
	SH (25)
	RUT
	58 (40–71)
	14/11
	3 and 4
	1.5

	
	
	LH (25)
	
	48 (28–82)
	13/12
	
	

	Sakr et al[21]
	2010
	SH (34)
	RBT
	43.7

±4.66 (29–56)
	21/13
	3 and 4
	18

	
	
	LH (34)
	
	39.3 ±4.68 (33–52)
	19/15
	
	


RUT: Randomized unblinded trial;  RBT: Randomized blinded trial.
Table 3 Characteristics of randomized comparisons of stapled hemorrhoidopexy and LigaSure hemorrhoidectomy reported in the literature

	Author
	Technique
	Operation time (min)
	Hospitalization (d)
	Postoperative pain (Visual Analog score)
	Parenteral analgesic use 
	Postoperative urinary retention 
	Postoperative bleeding 
	Return to normal activity or work


	Incontinence for gas

or stool after the operation 
	Postoperative anal stenosis
	Residual skin tags and prolapse


	Wound Problems


	Recurrence 

	Arslani et al[1]
	SH
	Nr
	Nr
	3 (1–5)
	36
	1
	3
	3–4 wk 
	2
	2
	6
	NR
	5

	
	LH
	
	
	3 (1–6)
	41
	2
	1
	2–4 wk
	1
	1
	0
	
	1

	Basdanis et al[18]
	SH
	15 (8-17)
	4 (2–10)
	3 (1–6)
	1
	7
	0
	NR
	1
	NR
	NR
	6
	3

	
	LH
	13 (9.2-16.1)
	5 (2–10)
	6 (3-7)
	0
	5
	1
	
	2
	
	
	39
	0

	Chen et al[19]
	SH
	19.0 ± 6.4
	3.3 ± 1.1
	3.1 ± 1.3
	23
	Nr
	4
	NR
	NR
	NR
	NR
	4
	1

	
	LH
	12.0±4.1
	5.2 ± 1.4
	5.4 ± 2.4
	35
	
	1
	
	
	
	
	3
	0

	Kraemer et al[20]
	SH
	21 (6–54)
	1.6 (1-2)
	Only showed the trend
	3.8 (2–12)
	4
	3
	6.3 (1.5) d
	0
	0
	0
	2
	Nr

	
	LH
	26 (10–80)
	2.1 (2–3)
	Only showed the trend
	3.2 (1–8)
	2
	1
	9.8 (1.9) d
	0
	1
	0
	1
	

	Sakr et al[21]
	SH
	26.9 ± 3.26
	2.44 ± 0.504
	5.29±0.914
	5.7±0.855
	1
	2
	8.65 ± 0.485
	4
	2
	8
	0
	4

	
	LH
	20.8±3.35
	2.21±0.410
	5.53±1.02
	5.0±0.776
	2
	1
	7.68 ± 0.638 d
	2
	1
	2
	1
	1


NR: Not reported; LH: LigaSure hemorrhoidectomy SH: Stapled hemorrhoidopexy.
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