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Introduction: Hemorrhoids are the most common benign anorectal condition, significantly
impairing patients’ quality of life. When medical treatment fails, surgery becomes necessary.
In recent years, minimally invasive techniques have gained attention and been increasingly
applied in clinical practice. Objective: This study aimed to evaluate the outcomes of TND’s
Vertical Ligation-Mucopexy (TVLM) in the treatment of circumferential hemorrhoids at Hanoi
Medical University Hospital.
Methods: A retrospective study was conducted on 308 patients undergoing TVLM from April
2022 to March 2025.
Results: The mean age was 45.28 ± 14.05 years, with a male-to-female ratio of 0.9:1.
According to the BPRST classification, the distribution was B1 (6.8%), P2 (100%), R1 (89.3%),
S1 (32.8%), and T1 (14.9%). Rectal mucosal prolapse coexisted in 45.1% of cases. The 
average operative time was 32.69 ± 8.99 minutes; for TVLM alone, it was 15.2 ± 3.6 minutes.
Additional procedures included skin tag excision (22.37%), hemorrhoidectomy (23.70%),
thrombectomy (8.77%), and papilloma removal (13.31%). The mean VAS pain score was 3.23
± 1.03 on postoperative day one and decreased to 1.96 ± 1.18 at discharge. The average 
hospital stay was 1.48 ± 0.74 days, and the mean duration of postoperative pain was 15.04 ±
6.56 days. Postoperative complications included urinary retention (11.4%) and bleeding (5.2%),
with no cases of anal stricture. Only one patient (0.3%) required reoperation. Recurrence after a
14.41-month follow-up was 3.6%.
Conclusion: TVLM is a simple, low-cost, minimally invasive technique with low complication
and recurrence rates, suitable for widespread adoption, especially in resource-limited 
settings.
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INTRODUCTIONINTRODUCTION

Hemorrhoids are among the most common anorectal conditions worldwide.
A 2022 study in South Korea involving 194,620 patients reported a prevalence of

1Department of Experimental Surgery, Hanoi Medical University, Hanoi, Vietnam
2Department of Coloproctology and Pelvic Floor Surgery, Hanoi Medical University Hospital,
Hanoi, Vietnam.
3Department of Special Under Request, Hanoi Medical University Hospital, Hanoi, Vietnam
4Department of Anatomy, Hanoi Medical University, Hanoi, Vietnam

Abbreviations:
TVLM: TND’s Vertical Ligation -
Mucopexy;
CAD: Circular Anal Dilator;
VAS: Visual Analog Scale;
PPH: Procedure for Prolapse and
Hemorrhoids;
FH: Ferguson Hemorrhoidectomy;
LH: Ligasure Hemorrhoidectomy;
MMH: Milligan–Morgan
Hemorrhoidectomy;
DG-HAL: Doppler-Guided Hemorrhoidal
Artery Ligation;
HAL-RAR: Hemorrhoidal Artery Ligation
and Rectoanal Repair.

Received: 27.04.2025
Accepted: 09.07.2025



160 Surgery, Gastroenterology and Oncology, 30 (3), 2025

16.6%, with a higher rate in females than males (1). In
Vietnam, according to Nguyen Xuan Hung, the 
prevalence is 34.7%, particularly among individuals
with sedentary lifestyles and low­fiber diets (2).
Although benign, hemorrhoids can cause persistent
symptoms such as bleeding, prolapse, and anal itching
or burning, significantly impairing patients' quality of
life (3). In recent years, minimally invasive techniques
such as ligation­mucopexy have gained attention for
reducing postoperative pain, shortening hospital 
stay, and preserving anal anatomy. In cases of circum­
ferential hemorrhoids with rectal mucosal prolapse,
this approach helps correct the prolapse while avoiding
extensive tissue excision and related complications like
anal stricture, incontinence, or sphincter damage (4).
Building on the ligation­anopexy technique proposed
by Hussein in 2001, we have developed and successfully
implemented the TND’s Vertical Ligation­Mucopexy
(TVLM) method for treating circumferential hemor­
rhoids at Hanoi Medical University Hospital (5).
Developed in the post­COVID­19 context of limited
resources, the TVLM technique was designed to be
effective, minimally invasive, and easy to perform.
Using vertical sutures along the anal canal, it combines
vascular ligation and mucosal suspension while 
avoiding the anal narrowing often seen with circular
suturing methods. Clinical experience has shown 
promising outcomes with low postoperative pain, 
minimal complications, and rapid recovery. This study
aims to systematically evaluate the efficacy and safety
of TVLM in treating circumferential hemorrhoids.

METHODMETHOD

Subjects 

Patients with circumferential hemorrhoids, with or
without rectal mucosal prolapse, who underwent
TVLM at Hanoi Medical University Hospital between
April 2022 and March 2025.

Inclusion criteria

Patients diagnosed with circumferential hemor­
rhoids. Patients indicated for surgical intervention due
to failure of medical treatment or due to symptoms/
complications affecting quality of life. Medical records
containing complete research data.

Exclusion criteria

Medical records lacking essential research infor­
mation.

Study Design

Retrospective Descriptive Study.

Data Collection and Analysis

Data were collected from the electronic medical
records of Hanoi Medical University Hospital and 
analyzed using SPSS version 20.0. Quantitative variables
were presented as mean ± standard deviation (SD), and
qualitative variables as frequency and percentage (%).

Scientific Basis and Surgical Procedure 
of the TND’s Vertical Ligation-Mucopexy
(TVLM) Technique

Scientific Basis of the Vertical Ligation-
Mucopexy Technique

Based on the concept of the ligation­anopexy 
technique proposed by Hussein in 2001 and developed
in the post­COVID­19 context of limited surgical equip­
ment, the TVLM method incorporates key technical
modifications to minimize the risk of postoperative anal
stricture. TVLM is a minimally invasive procedure
designed to effectively treat circumferential hemor­
rhoids, particularly in advanced cases (grade III­IV) 
with associated rectal mucosal prolapse. It employs 
X­shaped sutures placed vertically along the anal canal
to both ligate hemorrhoidal vessels and support the
prolapsed tissue. In contrast, Hussein’s technique uses
spiral sutures to target individual hemorrhoidal bundles
(5). The theoretical basis of this technique is grounded
in the mechanical theory of hemorrhoid pathogenesis,
which attributes prolapse to weakening of the 
supporting structures (Treitz muscle and Park’s ligament)
anchoring anal cushions to the internal sphincter.
Therefore, the technique aims to restore this fixation
and reduce blood flow to the hemorrhoidal plexus.

TND’s Vertical Ligation - Mucopexy technique

The TVLM technique consists of four basic steps 
(fig. 1).

Step 1: Patient Preparation
• Position: Lithotomy position.
• Anesthesia: Spinal anesthesia or general anesthe­

sia, depending on clinical indication.
Step 2: Assessment of Hemorrhoidal Lesions
• Identify the location of hemorrhoidal bundles

and classify them using the BPRST system.
• Assess associated lesions such as anal papillae,

polyps, or rectal mucosal prolapse.
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Figure 1 - TVLM Technique: (a) Hemorrhoidal bundle before surgery; (b) Placement of CAD to protect the dentate line; 
(c) Vertical ligation-mucopexy of the hemorrhoidal bundle; (d) Postoperative appearance of the hemorrhoidal bundle.

a b

c d

• Insert a specialized transparent anal retractor
(CAD) to expose hemorrhoidal tissue and anal
canal mucosa while protecting the dentate line.

Step 3: Vertical Ligation ­ Mucopexy
• Suture material: Absorbable sutures (Vicryl 2­0 or

equivalent).
• Suturing technique:
Perform interrupted X­shaped stitches just above

the dentate line at hemorrhoidal sites.
The sutures are placed from distal to proximal, 

plicating the mucosa vertically along the anal canal.
Each stitch penetrates the mucosa, submucosa, and
part of the internal sphincter.

Begin at the primary hemorrhoidal sites (5, 7, and
11 o’clock positions), followed by secondary bundles
between them.

The number of sutures depends on the degree of
prolapse and circumferential involvement, typically
ranging from 6 to 8.

Step 4: Management of Associated Lesions 
(if present)
• Address accompanying conditions such as skin

tags, anal canal polyps, hypertrophic papillae, or
external hemorrhoids.

RESULTSRESULTS

Characteristics of the Study Population
(table 1)

Summary: The mean age in the study was 45.28
years, with a male­to­female ratio of 0.9:1. Anal 
prolapse mass was the most common symptom, 
present in 100% of cases. The incidence of associated
rectal mucosal prolapse was 45.13%. The majority of
patients had P2 prolapse (100%) and R1 reducibility
(89.3%), while only 6.8% showed active bleeding
(B1).

Intraoperative and Postoperative Outcomes
of the Study Population (table 2)

Summary: The mean operative time was 32.69 
minutes. The VAS score on the first postoperative day
was 3.23, decreasing to 1.96 at discharge. The 
average hospital stay was 1.48 days, and the mean
duration of postoperative pain was 15.04 days.
Urinary retention was the most common complica­
tion, occurring in 11.4% of cases. The postoperative

TVLM for Circular-Type Hemorrhoids
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Table 1 - Characteristics of the Study Population

Characteristics Results
Mean age 45.28 ± 14.05
Male-to-female ratio 0.9 / 1

Symptoms
Anal prolapse mass 308 (100%)
Rectal bleeding 201 (65.26%)
Anal itching/burning 93 (30.19%)
Thrombosis 46 (14.94%)
Rectal mucosal prolapse 139 ( 45.13%)

Hemorrhoid Grading
B 0 287 (93.2%)

1 21 (6.8%)
P 1 0 (0%)

2 308 (100%)
R 1 275 (89.3%)

2 33 (10.7%)
S 0 207 (67.2%)

1 101 (32.8%)
T 0 262 (85.1%)

1 46 (14.9%)

Table 2 - Intraoperative and Postoperative Outcomes of the Study
Population

Characteristics Results
Emergency surgery 60 (19.5%)
Mean operative time (minutes) 32.69 ± 8.99 
Associated procedures
Excision of skin tags 72 (23.37%)
Hemorrhoidectomy 73 (23.70%)
Thrombectomy of hemorrhoidal bundle 27 (8.77%)
Excision of anal papillae 41 13.31%)
Two or more associated procedures 11 (3.57%)
VAS on the first postoperative day 3.23 ± 1.03
VAS at discharge 1.96 ± 1.18
Mean hospital stay (days) 1.48 ± 0.74 
Duration of postoperative pain (days) 15.04 ± 6.56 
Postoperative complications
Urinary retention 35 (11.4%)
Bleeding 16 (5.2%)
Fecal incontinence 0
Anal stricture 0
Difficulty defecating after surgery 0
Reoperation 1 (0.3%)
Mean follow-up period (months) 14.41 ± 8.15
Recurrence rate after surgery 11 (3.6%)
Surgical cost (USD) 200-240

recurrence rate was 3.6% after a mean follow­up of
14.41 months.

DISCUSSIONDISCUSSION

This study has some limitations. Its retrospective
design may introduce bias, and the lack of a control
group limits comparisons with other techniques.
Additionally, variability in surgical experience among
operators could have affected outcomes.

General Characteristics of the Study
Population

The mean age of patients in our study was 45.28 ±
14.05 years (range: 18–79), consistent with previous
studies showing that hemorrhoids predominantly affect
middle­aged adults. This is the period when factors such
as connective tissue weakening, prolonged increased
intra­abdominal pressure (due to physical labor, chronic
constipation, or sedentary lifestyle) contribute to a 
higher risk of disease onset (1). The male­to­female ratio
was 0.9:1 (47.4% male, 52.6% female), consistent with
findings by Hong et al. (2022) in South Korea, which also
reported a higher prevalence of hemorrhoids in females
(1). This suggests that, beyond mechanical factors and
lifestyle, female­specific physiological and hormonal 

factors ­ such as pregnancy and childbirth ­ may also
contribute to hemorrhoid pathogenesis.

Regarding clinical symptoms, all patients presented
with anal prolapse (100%), a hallmark of circumferen­
tial hemorrhoids. Rectal bleeding was observed in
65.26% of cases. One advantage of the TVLM 
technique is its ability to reduce blood flow to 
hemorrhoidal tissue, thereby effectively improving
bleeding symptoms. Thrombosed hemorrhoids, an
acute condition requiring urgent care, were found in
14.94% of patients; nonetheless, TVLM was success­
fully performed in these cases, demonstrating its 
versatility and efficacy. Notably, 45.13% of patients
had coexisting rectal mucosal prolapse, which exacer­
bates prolapse severity and affects anorectal function.
In this context, TVLM offers a clear advantage by
addressing both hemorrhoidal and mucosal prolapse,
helping to relieve symptoms and improve postopera­
tive quality of life. To assess disease severity and guide
treatment planning, this study used the BPRST 
classification system. Unlike the traditional Goligher
system, BPRST provides a more detailed description of
hemorrhoidal features­Bleeding, Prolapse, Reducibility,
Skin tags, and Thrombosis. According to Sobrado et al.
(2021), BPRST offers a more comprehensive stratifica­
tion, supporting individualized treatment decisions
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(6). Analysis of BPRST classification revealed that 6.8%
of patients had active bleeding (B1); 100% had 
prolapse involving two or more hemorrhoidal bundles
(P2); 89.3% required manual reduction (R1); 32.8%
had perianal skin tags (S1); and 14.9% presented with
thrombosed hemorrhoids (T1). These detailed 
assessments enabled appropriate surgical planning
and effective management of associated lesions.

Intraoperative and Postoperative Outcomes
of the Study Population

Emergency surgeries accounted for 19.5% of cases,
mainly due to complications such as thrombosis or
bleeding, requiring urgent intervention to control 
hemorrhage and prevent tissue necrosis. The mean
operative time was 32.69 ± 8.99 minutes (range: 15­60).
TVLM alone had the shortest average duration (15.2 ±
3.6 minutes), while TVLM with hemorrhoidectomy took
the longest (38.5 ± 4.2 minutes), with a statistically 
significant difference (p = 0.025, One­way ANOVA). This
highlights the impact of concomitant procedures on
operative time. Compared to Khanna et al. (2021),
standalone TVLM was faster than Ferguson hemor­
rhoidectomy (32.22 ± 9.72 minutes) and Ligasure 
hemorrhoidectomy (23.15 ± 3.36 minutes). (7) Another
study by Sobrado et al. (2006) reported that the mean
operative time for the Longo procedure (PPH) was 23
minutes (range: 16­48 minutes) (8). Thus, the TVLM
technique has a comparable, or even shorter, operative
time than PPH when performed alone. Additionally,
Gupta's study showed that mucopexy is relatively quick,
with standalone mucopexy taking 9 minutes and
Doppler­guided mucopexy combined with artery 
ligation taking 31 minutes (9). 

Regarding postoperative pain, the mean VAS 
score on the first day after surgery was 3.23 ± 1.03,
decreasing to 1.96 ± 1.18 at discharge. In the TVLM­
only group, the VAS score on day one was 2.53 ± 0.80
and dropped to 1.52 ± 0.76, significantly lower than in
patients undergoing additional procedures (p = 0.003 <
0.05, One­way ANOVA). These values were also
markedly lower than those reported for Ferguson 
hemorrhoidectomy (VAS 6.8 ± 1.8) and Ligasure 
hemorrhoidectomy (VAS 4.1 ± 0.8) in the study by
Khanna (2021) (7) his can be attributed to the TVLM
technique, which operates above the dentate line—a
less pain­sensitive area—and avoids tissue excision. The
absence of open wounds at the anal verge also reduces
the risk of edema, ulceration, and postoperative pain.
Compared to PPH, as reported by Schmidt et al. (2002),
the mean postoperative pain score was 1.83 (10). In our

study, the TVLM­only group had a higher VAS score on
the first postoperative day but a lower score at 
discharge compared to PPH. This early postoperative
pain may be explained by the TVLM intervention being
closer to the dentate line than PPH. Notably, recovery
with the TVLM technique was rapid and effective. The
mean hospital stay was 1.48 ± 0.74 days, shorter than
that reported for FH (4.3 days), LH (2.7 days), and PPH
(3 days) (7,10). Thus, the TVLM technique not only
maintains effective pain control in the early postopera­
tive period but also shortens hospital stay. In addition,
the duration of postoperative pain is an important 
indicator of surgical invasiveness and recovery. In our
study, the mean duration of postoperative pain was
15.04 ± 6.56 days, which is notably shorter than the
19.65 days reported for MMH and 16.36 days for PPH
in the study by Fang (2018) (11). 

Postoperative complications are key indicators 
for evaluating the safety of a surgical technique. In 
this study, the rate of urinary retention was 11.4%,
comparable to the 12.6% reported by Qing Long (2025)
in a study of 127 patients undergoing MMH. In contrast,
Sammarco (2013) reported a significantly lower rate of
urinary retention in the PPH group (6.25%) compared
to the MMH group (16.25%) (12). The primary cause of
postoperative urinary retention is spinal anesthesia,
which temporarily inhibits the sacral nerve roots
(S2–S4) responsible for bladder control, leading to
impaired sensation and reduced detrusor muscle 
contraction. Other contributing factors include dissec­
tion near the pelvic splanchnic and pudendal nerves,
excessive intraoperative fluid administration, and
patient­related risk factors such as advanced age or
prostate enlargement in males. Notably, in our study,
no cases of urinary retention required prolonged
catheterization or surgical intervention, indicating 
that this complication was transient and resolved 
spontaneously within a short period. 

Another important complication is postoperative
bleeding, which occurred in 5.2% of cases in our 
study. Among these, only one patient (0.3%) required
reoperation due to uncontrolled bleeding, while the
remaining 15 cases were managed conservatively with
medical treatment and observation. This bleeding rate
is significantly lower than that reported for conventional
hemorrhoidectomy techniques; Chishti et al. (2024) 
documented bleeding rates of 22.6% for MMH and
29.5% for FH (13). Similarly, the study by Rahman
(2021) reported a postoperative bleeding rate of
25.56% following PPH (14). Postoperative bleeding 
typically occurs within the first 24–72 hours and may be
related to surgical technique, early bowel movements,

TVLM for Circular-Type Hemorrhoids
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Figure 2 - Intraoperative and Postoperative Images of TVLM: (a) Preoperative image; (b) Intraoperative image; 
(c) Postoperative image; (d) Rectoscopy result at 6-month follow-up.

a b

c d

or increased intra­abdominal pressure. In our study, no
cases of anal stricture or fecal incontinence were
observed. These outcomes are favorable compared 
to Santos et al. (2012), who reported stricture rates 
of 1.7% with FH and 1.9% with MMH, with higher 
incidence in females (2%) than males (1.1%) (15). A
study by Dan Wei et al. (2023) reported anal stricture
rates of 13.68% following PPH and 5.79% with Doppler­
guided hemorrhoidal artery ligation. These differences
highlight the importance of surgical technique in 
preventing strictures. In PPH, the 360­degree circular
stapling can cause fibrosis and narrowing, especially if
placed too close to the dentate line or asymmetrically.
Traditional excisional methods like Milligan­Morgan or
Ferguson have lower stricture rates, though risks
remain if excision is too deep, too close, or lacks skin
bridge preservation. In contrast, the TVLM technique
employs vertical sutures with precise control of depth
and position, preserving the horizontal elasticity of 
the anal canal and minimizing the risk of mechanical
stricture and sphincter injury—key contributors to
postoperative incontinence (fig. 2).

In this study, the assessment of postoperative 
recurrence was conducted during follow­up visits 

(ranging from 3 to 37 months), based on both clinical
and paraclinical evaluations. Specifically, recurrence
was defined by the following criteria: (a) Recurrence of
hemorrhoidal symptoms as before surgery or worse:
prolapse, thrombosis, bleeding, etc, (b) Rectoscopy to
confirm that the symptoms are due to recurrent 
hemorrhoids rather than other causes, (c) Recurrent
symptoms requiring reintervention with surgery. 

Therefore, with a mean follow up of 14.41 ± 8.15
months, we observed a 3.6% rate of prolapse recur­
rence after TVLM ­ a relatively low figure compared to
other techniques. In a study by Zhang (2022) involving
1,003 patients with grade III–IV hemorrhoids over 12
months, the recurrence rates were 8.4% for the PPH
group and 7.7% for conventional hemorrhoidectomy,
with no significant difference between the two (16).
The study by Lauricella (2024) reported a 12­month
recurrence rate of 10.5% in the hemorrhoidal artery 
ligation and rectoanal repair (HAL­RAR) group and 9.2%
in the PPH group. After 24 months, these rates
increased to 15.7% and 19.7%, respectively (17).
Notably, a systematic review by Jin et al. (2021), which
included 79 randomized studies with 9,232 patients
comparing 14 different interventions, found the highest
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recurrence rates in the PPH and DG­HAL with
mucopexy groups. In contrast, lower recurrence rates
were observed with Ferguson hemorrhoidectomy 
(FH), Milligan­Morgan hemorrhoidectomy (MMH), and
ligation mucopexy techniques (18). 

The cost of a ligation­mucopexy procedure for 
hemorrhoid treatment in Vietnam ranges from 200 to
240 USD, which is significantly lower than Longo 
surgery (approximately 560­600 USD). Due to its 
affordability, minimal invasiveness, rapid recovery, and
preservation of anal anatomy, the technique has been
increasingly adopted. TVLM is currently being success­
fully implemented and transferred to various primary
healthcare facilities (19).

Based on our findings, the complication and 
recurrence rates following TVLM were relatively low.
We believe that TVLM represents an effective and 
sustainable intervention option for the treatment of 
circumferential hemorrhoidal prolapse.

CONCLUSIONCONCLUSION

TVLM is a safe, minimally invasive technique for
treating circumferential hemorrhoids. Its low cost and
simple execution make it suitable for implementation 
in healthcare facilities. The study demonstrated that
TVLM offers favorable outcomes, including short 
operative time, low postoperative pain, and low 
complication and recurrence rates. It presents a 
promising intervention option, particularly in resource­
limited settings.
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