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Abstract 

Mixed hemorrhoids is one of the common and frequently occurring diseases in anorectal department. In the early stage, the 

symptoms are mild or even asymptomatic. In most cases, conservative treatment with medical drugs can be used to improve the 

symptoms. However, with the development of the disease, the symptoms will gradually become obvious, and the effect of 

conservative medical treatment will become worse. For mixed hemorrhoids in stages III and IV, surgery is often required in the 

end. At present, there are various surgical treatments for mixed hemorrhoids. The traditional mixed hemorrhoids external 

dissection and internal ligation, closed hemorrhoidectomy, and simple external hemorrhoidectomy are mainly used. With the 

development of technology, the experience is constantly summarized and the surgical methods are improved, such as circular 

hemorrhoidectomy, selective hemorrhoidectomy, ligation, etc. The surgical treatment of mixed hemorrhoids has gradually 

changed from the traditional simple removal of hemorrhoid tissue to a new mode based on correcting the hypertrophy of 

pathological tissue and preserving the complete anal pad tissue. This article will explore the application status, advantages and 

disadvantages of traditional surgery and minimally invasive surgery in the treatment of mixed hemorrhoids, and analyze the 

applicability of different surgical methods for patients with different disease severity. By searching and reviewing the relevant 

literatures at home and abroad in recent years, this paper systematically reviews the latest progress of surgical treatment of mixed 

hemorrhoids, so as to provide scientific basis and reference value for clinical treatment. 
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1. Introduction 

Mixed hemorrhoids are among the most common diseases 

in the anorectal department, with a significant incidence rate 

among anorectal diseases [1, 2]. A global epidemiological 

study indicated that hemorrhoids affect 4.40% of the global 

population, with an incidence rate of approximately 49.14%, 

making it the most prevalent anorectal disease worldwide. In 

China, anorectal diseases account for 51.14% of the surveyed 

population, and hemorrhoids have the highest incidence at 
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50.28% [3]. Mixed hemorrhoids have become a significant 

health issue that affects patients' quality of life [4]. The pri-

mary symptoms include hematochezia, a sensation of an anal 

foreign body, and swelling and pain. If left untreated, it may 

impair the physiological function of the rectum and anorectal 

tissues, potentially causing irreversible damage to the anal 

sphincter's function. Although mild mixed hemorrhoids can 

achieve a certain degree of cure through conservative treat-

ment, the effectiveness of conservative treatment for moder-

ate to severe cases is generally poor, leading to surgical 

treatment becoming the primary method due to its clear cura-

tive effects [5]. With the ongoing advancements in medical 

technology, the surgical approach for mixed hemorrhoids has 

shifted from the traditional simple excision of hemorrhoid 

tissue to a new method that focuses on correcting the hyper-

trophy of pathological tissue while preserving the integrity of 

the anal pad tissue [6]. This evolution not only reflects the 

modernization of surgical treatment concepts but also offers 

patients more personalized and safer treatment options. 

Therefore, an in-depth study of the progress in mixed hem-

orrhoids surgery is crucial for enhancing clinical treatment 

outcomes and improving patients' quality of life. 

2. Traditional Surgical Treatment 

2.1. Closed Hemorrhoidectomy (Whitehead) 

In 1882, Walter Whitehead, a British surgeon, first reported 

the treatment of circumferential mixed hemorrhoids by cir-

cular resection of the anal mucosa and hemorrhoid tissue. 

Hemorrhoidectomy is one of the earliest surgical methods for 

the treatment of mixed hemorrhoids [7]. This surgical method 

mainly uses hemostatic forceps to lift the skin on the anal edge, 

make a circular incision 0.5cm below the dentate line, 

reaching the subcutaneous fat layer, and then make a second 

circular incision 2-3cm above the dentate line (above the 

internal hemorrhoids). The two incisions form a circular 

mucosa hemorrhoid tissue strip. Finally, the circular dissec-

tion of tissue - use tissue scissors to separate the hemorrhoids, 

hyperplastic mucosa and anal sphincter (sphincter) along the 

submucosa between the two incisions. Internal sphincter) was 

completely dissected. Anastomotic mucosal stump - pull 

down the upper mucosal stump (above the dentate line), align 

it with the lower skin stump (below the dentate line), and close 

the circular wound with continuous suture or intermittent 

suture. The advantages of this surgical method are simple 

operation, complete removal of mixed hemorrhoids, grade IV 

everted hemorrhoids, and low recurrence rate of postoperative 

mixed hemorrhoids. The disadvantages are large surgical 

wound, high incidence of postoperative anal stenosis, bleed-

ing, infection, incontinence and other complications, and 

obvious postoperative pain [8]. According to a foreign report 

on 7827 patients undergoing hemorrhoidectomy, postopera-

tive bleeding occurred in 6.2%, fecal incontinence in 4.8%, 

and urinary retention in 3.4% [9]. However, the recurrence 

rate of postoperative mixed hemorrhoids was significantly 

lower than that of external dissection and internal ligation. 

Whitehead operation was the earliest and effective operation 

method in the treatment of eversion external hemorrhoids and 

grade IV mixed hemorrhoids, but it was rarely applied in the 

late stage due to more complications and obvious postopera-

tive pain. 

2.2. Milligan-Morgan Hemorrhoidectomy 

(MMH) 

At the end of the 19th century, building upon the Whitehead 

operation, British surgeon Miles proposed the "low ligation" 

method in 1919 to seek a safer surgical procedure. This in-

volved peeling external hemorrhoids through a V-shaped 

incision, ligating, and removing internal hemorrhoids near the 

dentate line. While this operation initially established the 

groundwork for external dissection and internal ligation, it did 

not address issues with postoperative scar contracture and 

anal canal function damage. It wasn't until 1937 that Cecil 

Milligan and Christopher Naughton Morgan from St. Mark's 

Hospital in England refined the Miles operation. They intro-

duced segmental targeted resection, low node ligation fixation, 

and open incision design, further resolving the challenges of 

preserving the anal sphincter, anal pad, dentate line, and anal 

function [10]. Traditional external dissection and internal 

ligation is one of the classic surgical methods for treating 

mixed hemorrhoids. Initially, the size and location of the 

hemorrhoids are determined using an anoscope (focusing on 

the three primary hemorrhoid areas), and normal mucosa and 

skin bridges over 0.5cm are preserved to prevent complete 

circumferential injury. The edge of the external hemorrhoids 

is lifted with hemostatic forceps, and a V-shaped or shut-

tle-shaped incision is made to reach the subcutaneous fat layer. 

Dissection proceeds along the external hemorrhoid envelope 

to the dentate line, stopping at the root of the internal hem-

orrhoids to avoid damaging the internal sphincter. After 

stripping, the thrombus and connective tissue are completely 

removed to ensure the external hemorrhoids are cleared, and 

the root of the internal hemorrhoids (0.3-0.5cm from the 

dentate line) is clamped with hemostatic forceps to prevent 

excessive traction. Silk or absorbable thread is used for "8" 

ligation or through ligation to ensure a firm ligation (pre-

venting slippage and bleeding). All wounds after stripping 

and resection are left open without suturing. The advantage of 

this operation is that it can effectively eliminate lesions and 

significantly reduce the likelihood of postoperative recurrence 

by completely removing diseased tissue. However, despite its 

excellent therapeutic effect, the operation has notable draw-

backs. Patients often experience severe pain postoperatively, 

which significantly impacts their quality of life [11]. The 

healing time for open wounds is prolonged, and insufficient 

flap preservation may lead to severe complications such as 

anal stenosis. According to a retrospective investigation and 

analysis of 137 cases by Saad Ali Chishti, the incidence of 
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postoperative infection in the operative area was 10%, in-

cluding 15.3% postoperative bleeding, and 68.5% reported 

postoperative pain within 24 hours [12]. 

2.3. Closed Hemorrhoidectomy (Ferguson) 

To address the limitations of open surgery, Ferguson in-

troduced closed hemorrhoidectomy in 1959. This technique 

utilizes absorbable sutures to close the wound in a single stage, 

theoretically reducing postoperative pain and promoting 

faster healing [13]. As the most commonly recommended 

technique in the United States, the closed hemorrhoidectomy 

(Ferguson Heaton operation) is associated with less postop-

erative pain and faster wound healing. However, European 

scholars who employed the open hemorrhoidectomy (Milli-

gan Morgan operation) reported that its healing rate and 

postoperative pain levels were similar to those of the closed 

hemorrhoidectomy [14]. Therefore, the choice of surgical 

method should comprehensively consider factors such as the 

size of the hemorrhoids, the experience of the operator, and 

the needs of the patients. The perioperative pain associated 

with the Ferguson closed hemorrhoidectomy is significantly 

lower. Long-term data indicate that the Ferguson hemor-

rhoidectomy not only has high patient satisfaction but also a 

low postoperative recurrence rate [15]. 

3. Minimally Invasive Surgical 

Treatment 

3.1. Procedure for Prolapse and Hemorrhoids 

(PPH) 

In 1998, the procedure for prolapse and hemorrhoids 

(Procedure for Prolapse and Hemorrhoids, PPH), proposed by 

the Italian scholar Longo, marked a significant breakthrough 

in the surgical treatment of mixed hemorrhoids. The proce-

dure is based on the "anal pad descent" theory, which involves 

the use of a circular stapler to excise the lower rectal mucosa 

and submucosal tissue, thereby blocking the hemorrhoids' 

blood supply and repositioning them [16]. Numerous ran-

domized controlled trials have demonstrated that PPH reduces 

the duration of postoperative pain from the 14 – 21 days typ-

ical of traditional surgery to just 3 – 7 days, and the average 

time to return to work from 3 – 4 weeks to 7 – 10 days. 

Compared to the Milligan-Morgan hemorrhoidectomy 

(MMH), PPH not only reduces postoperative pain but also 

shortens hospital stays, making it a viable alternative therapy 

[17]. This may be attributed to PPH's ability to preserve anal 

pad tissue and anal sphincter function, whereas MMH in-

volves the direct excision and ligation of diseased tissue, 

resulting in greater damage to the anal pad and canal. PPH has 

demonstrated significant therapeutic efficacy in clinical prac-

tice, particularly in terms of postoperative pain relief and 

recovery speed [18, 19]. Nonetheless, PPH carries a certain 

risk of complications, including anastomotic bleeding, anal 

edema, and anal stenosis, among others. The occurrence of 

these complications is closely linked to surgical technique, 

patient individual differences, and other factors [20]. Conse-

quently, it is essential to strictly adhere to surgical indications 

in clinical practice and to focus on postoperative management 

to minimize the incidence of complications. 

3.2. Selective Hemorrhoidectomy (TST) 

TST (Tissue-Selecting Therapy Stapler) is a minimally inva-

sive surgical technique further refined from PPH. Its primary 

technical feature is the selective removal of hemorrhoidal mu-

cosa based on the patient's specific condition, thereby minimiz-

ing damage to healthy tissues [21]. Utilizing a specialized sta-

pler, TST resects and anastomoses only the mucosa above the 

prolapsed hemorrhoids, preserving some of the normal mucosal 

tissue. This approach not only helps protect the physiological 

function of the anal canal but also effectively reduces the risk of 

postoperative complications. Furthermore, the TST procedure is 

relatively straightforward, with less intraoperative blood loss 

and milder postoperative pain, making it a more precise and safe 

treatment option. Compared to traditional external excision and 

internal ligation, TST demonstrates significant advantages in 

surgical outcomes and complications [22]. Studies have shown 

that the operation time and postoperative bed rest duration for 

patients in the TST group are significantly shorter than those in 

the traditional surgery group, and intraoperative blood loss is 

also notably reduced (p<0.05). In terms of complications, the 

incidence rate in the TST group is significantly lower than that 

in the traditional external excision and internal ligation group, 

particularly regarding postoperative pain score, anal distension, 

and anal stenosis, among others [23]. Researchers, including Wu 

Liangqi, have noted that the total effective rate of TST is 

95.12%, surpassing the 78.05% of traditional surgery, with a 

statistically significant difference (P<0.05); TST not only effec-

tively improves surgical outcomes but also markedly enhances 

patients' postoperative quality of life. It is a minimally invasive 

surgical method that is highly recommended for promotion [24]. 

3.3. Automatic Elastic Line Ligation (RPH) 

RPH (Rubber Band Ligation for Hemorrhoids) is a mini-

mally invasive surgical technique that employs an automatic 

ligation device to ligate the elastic line at the hemorrhoids or 

hemorrhoidal mucosa. It primarily utilizes the negative 

pressure suction generated by the ligation device to draw the 

target tissue into the device, after which the elastic line is 

released to complete the ligation. This results in ischemic 

necrosis of the ligated tissue, which subsequently falls off. 

RPH is characterized by its simplicity of operation, minimal 

trauma, and rapid recovery, making it particularly suitable for 

treating mild to moderate mixed hemorrhoids [25]. Studies 

have demonstrated that RPH excels in postoperative pain 

management and complication control, with its postoperative 
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bleeding rate and incidence of anal edema significantly lower 

than those in the traditional external hemorrhoidectomy and 

internal ligation group [26]. Moreover, RPH has a minimal 

impact on the physiological function of the anal canal and 

effectively preserves the function of the anal sphincter, lead-

ing to its widespread use in clinical practice [27]. 

3.4. Doppler Ultrasound-guided Hemorrhoid 

Artery Ligation (DG-HAL) 

Doppler ultrasound-guided hemorrhoid artery ligation 

(DG-HAL) is a minimally invasive surgical technique that 

utilizes ultrasound technology to locate and ligate the hem-

orrhoid artery. It involves the use of an ultrasonic Doppler 

probe to detect the position and blood flow of the hemorrhoid 

artery, followed by ligation with sutures to block its blood 

supply. This promotes atrophy and gradual healing of the 

hemorrhoids. The procedure is characterized by minimal 

trauma, mild postoperative pain, and rapid recovery, making it 

particularly suitable for elderly patients or those with under-

lying medical conditions [28]. Research by Liu Bin and col-

leagues on 50 cases of DG-HAL demonstrated that the inci-

dence of complications such as postoperative bleeding, anal 

stenosis, and edema in the DG-HAL group was significantly 

lower than in the Milligan-Morgan hemorrhoidectomy (MMH) 

group (p<0.05). Additionally, DG-HAL had a low postopera-

tive recurrence rate, rapid wound healing, a shorter hospital 

stay, and exhibited good long-term curative effects [29]. 

However, the widespread clinical application of DG-HAL is 

still limited due to the high level of operator experience re-

quired. 

4. Traditional Chinese Medicine Surgery 

However, in addition to the traditional methods of external 

dissection and internal ligation, traditional Chinese medicine 

has also developed a variety of characteristic methods in the 

field of mixed hemorrhoid surgery. These include the dry 

hemorrhoid nail method, the traditional Chinese medicine 

injection method, and the traditional Chinese medicine liga-

tion method [30]. The dry hemorrhoid nail method involves 

inserting a special drug nail into the hemorrhoids, utilizing the 

drug's corrosive effect to induce necrosis and subsequent 

detachment, thereby achieving therapeutic goals. This 

method's operation is relatively simple and causes less trauma 

to patients; however, it may lead to postoperative bleeding, 

local infection, incomplete necrosis, and other issues, with a 

lower safety profile. Currently, the clinical application of 

traditional Chinese medicine in this area is limited [31]. The 

traditional Chinese medicine injection method involves in-

jecting a sclerosing agent into the hemorrhoids to promote 

blood vessel occlusion and tissue fibrosis, resulting in hem-

orrhoid atrophy. This procedure offers the benefits of being 

minimally invasive and allowing for rapid recovery; however, 

the long-term efficacy requires further study, and there is a 

risk of anal stenosis due to improper injection dosage [32]. 

The traditional Chinese medicine ligation method involves 

ligating the base of the hemorrhoids with silk thread or other 

materials to block blood supply, encouraging necrosis and 

detachment. It is akin to Western medicine ligation technol-

ogy but places greater emphasis on the combination of ex-

ternal application of traditional Chinese medicine or fumiga-

tion to promote wound healing and reduce postoperative pain. 

These traditional Chinese medicine surgical methods each 

have their unique characteristics, providing a range of options 

for the treatment of mixed hemorrhoids. Nonetheless, in 

clinical practice, it is essential to strictly adhere to the indica-

tions and contraindications to ensure the safety and efficacy of 

the surgery [30]. 

5. Summary 

In conclusion, various surgical methods exhibit significant 

differences in treatment efficacy, postoperative complications, 

and patient experience. Therefore, it is crucial to select the 

appropriate surgical approach based on the patient's unique 

circumstances, physical health, and personal preferences. 

Future clinical practice should concentrate on developing 

individualized treatment plans to maximize therapeutic out-

comes and minimize patient discomfort. The advancement of 

surgical treatment for mixed hemorrhoids will focus on 

technological innovation, interdisciplinary collaboration, and 

foundational research, with the goal of enhancing both 

treatment efficacy and safety. This will optimize therapeutic 

outcomes and improve the quality of life for patients 

post-operation. 

Abbreviations 

MMH Milligan-Morgan Hemorrhoidectomy 

Miles William Ernest Miles 

PPH Procedure for Prolapse and Hemorrhoids 

TST Tissue-Selecting Therapy Stapler 

RPH Rubber Band Ligation for Hemorrhoids 

DG-HAL Doppler-guided Hemorrhoidal Artery 

Ligation 
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