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Abstract
Aim: The optimal surgical treatment for anatomical anal stenosis (AS) remains to be deter-
mined. The aim of this study was to determine the rates of complications and recurrence 
after anoplasty for anatomical AS and, wherever feasible, compare the outcomes for the 
various techniques.
Method: A PROSPERO-registered systematic review was reported following the 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines. 
Medline, PubMed, Embase, Cochrane Library of Systematic Review, Scopus and Web of 
Science were searched for articles published up to May 2021. Studies that assessed the 
outcomes of anoplasty in adult patients with anatomical AS were selected. The primary 
outcomes were complications and recurrence. The methodological quality of studies was 
appraised using the Joanna Briggs Institute critical appraisal tools.
Results: From the total of 2705 unique screened records, 151 were assessed for eligi-
bility. Only 29 studies (two prospective) met the inclusion criteria, reporting data on 
556 patients [mean age 53 (18–83) years, 46% female]. Previous history of surgery for 
haemorrhoidal disease accounted for three quarters of cases. A total of 14 types of ano-
plasty were found, with the Y–V flap being the most performed technique [27% of cases 
(n = 149)]. Complications frequently occurred, with a pooled prevalence of 10.2% (95% 
CI 3.9%–24.1%) after Y–V flap and 11.5% (5.3%–23.0%) after rhomboid/diamond flap. 
Patients undergoing house flap achieved better results in terms of clinical improvement, 
satisfaction and quality of life compared with Y–V flap and rhomboid/diamond flap. When 
considering only studies with at least 12 months of follow-up, the pooled prevalence of 
recurrence was 4.7% (2.2%–9.8%), with significantly higher rates observed in the pro-
spective versus retrospective series [pooled prevalence 18.9% (11.5%–29.5%) vs. 3.6% 
(1.7–7.8%), respectively; p < 0.001].
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INTRODUC TION

Anatomical anal stenosis (AS) is a rare but severe sequela of several 
surgical procedures targeting the anal canal [1]. This condition may 
severely affect a patient's quality of life due to difficulty in rectal 
emptying, altered stool consistency, bleeding, pain and the need for 
chronic use of laxatives [2].

Excisional haemorrhoidectomy represents the main cause 
of morphological changes within the anal canal, with anelas-
tic fibrotic tissue replacing the normal soft anodermal tissue,  
leading to AS in 5%–10% of cases  [3–5]. Less frequently, AS 
may result from surgery for anal fissure and fistula-in-ano, anal 
trauma, perianal Crohn's disease, tuberculosis, radiotherapy  
and chronic intake of ergotamine [6]. The common  
pathophysiological mechanism underlying the development of AS 
is gradual and irreversible scarring involving the subcutaneous 
space.

Based on morphology, extension and severity, Milsom and 
Mazier classified AS into mild, moderate and severe, with symptoms 
of obstructive defaecation and the impossibility of performing a dig-
ital rectal examination [7].

While mild to moderate AS can be managed with conserva-
tive strategies including bulking agents, alone or in combination 
with anal dilation or lateral internal sphincterotomy, surgery still 
represents the mainstay of treatment for moderate to severe 
AS refractory to conservative approaches [8]. The surgical man-
agement of AS is challenging and includes several procedures 
with the common goal of increasing the size of the anal canal 
by restoring the elasticity of affected tissues. The best surgical 
strategy strictly depends on the level of AS, generally classified 
as low, middle or high based on the distance from the dentate 
line [9].

Over the last two decades, several technical variations of ano-
plasty have been proposed [10]. However, there is no consensus on 
which is the best surgical option or on validated therapeutic algo-
rithms. The outcomes of several types of anoplasty with or without 
a sphincterotomy have been retrospectively assessed in relatively 
small series with limited follow-up.

The aim of this systematic review is to evaluate the rates of com-
plications and recurrence associated with different anoplasty tech-
niques performed to treat AS.

METHOD

Protocol registration

The protocol for this review was made a priori and registered 
with the International Prospective Register of Systematic Reviews 
(PROSPERO ID, CRD42021239493). This study was reported ac-
cording to the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses 2020 statement [11].

Study characteristics

All published reports of anoplasty (i.e. any surgical procedure aimed 
to restore the anatomy of the anal canal) for AS to the date of final 
search (31 May 2021), with at least the abstract in English, were 
systematically reviewed. Studies were excluded if they reported on 
patients with only functional AS (e.g. resulting from a hypertonic in-
ternal anal sphincter), AS with other abnormalities (e.g. ectropion), 
nonadults (i.e. under 18 years of age) or those solely undergoing in-
ternal anal sphincterotomy or nonsurgical treatments for AS (includ-
ing injections of agents promoting smooth muscle relaxation). Studies 
reporting on mixed populations in which data from patients undergo-
ing anoplasty for AS could not be segregated from the whole cohort 
were also excluded, as well as reviews, guidelines and editorials.

Information sources and study selection

The authors performed a comprehensive search of the literature 
using Medline (PubMed), Embase, Cochrane Library of Systematic 

Conclusion: Both complications and recurrence were significantly lower after house flap 
compared with rhomboid/diamond and Y–V flap. Better designed multicentre studies 
with longer follow-up are needed to confirm these findings.
PROSPERO registration number: CRD42021239493.

K E Y W O R D S
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What does this paper add to the literature?

This review provides a comprehensive scrutiny of ano-
plasty for anatomical anal stenosis. Patients undergoing 
house flap achieved better results in terms of clinical im-
provement, satisfaction and quality of life than those with 
Y–V flap or rhomboid/diamond flap.
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Review, Web of Science and Scopus and by hand. Search term defini-
tions were inclusive, promoting a sensitive search of studies report-
ing patients with surgically treated AS (Table S1). Reference lists of 
all full-text articles were examined for any additional studies.

Data extraction and outcomes

Screening was performed independently at the abstract level by 
four authors (GG, AP, PP and UG), excluding studies not meeting 
eligibility criteria where these could be readily determined from the 
abstract alone. Full-text copies of remaining studies were also inde-
pendently obtained and assessed by the above authors, who were 
unblinded to the names of studies, authors, institutions and year of 
publication. Study characteristics and outcome data were extracted 
independently onto a Microsoft Excel spreadsheet (Office 365 for 
Mac, Microsoft Corp.), with disagreements resolved by consensus.

The following data were extracted for each study: first author, 
year of publication, first author's country, study design and length 
(in years), number of patients, patient demographics (gender, age, 
ethnicity), type and duration of symptoms, aetiology of AS, severity 
and level of the stenosis within the anal canal, perioperative charac-
teristics (e.g. bowel preparation, patient positioning, antibiotic pro-
phylaxis and type of anaesthesia), type of anoplasty, complications, 
last follow-up, recurrence and information for assessment of the 
risk of bias. Although the primary outcome was originally defined as 
success (i.e. anatomical and/or clinical resolution of AS) at the time 
of registration on PROSPERO, this was reconsidered due to the un-
availability of data and replaced by the rates of complications and 
recurrence (within the study follow-up time frame).

Qualitative assessment of studies was performed using the 
Joanna Briggs Institute (JBI) Critical Appraisal Checklist for Case 
Reports and Case Series [12]. The JBI critical appraisal tools have 
been developed by the JBI and collaborators and approved by the 
JBI Scientific Committee following extensive peer review. Although 
designed for use in systematic reviews, the JBI critical appraisal tools 
can also be used when creating critically appraised topics, in journal 
clubs and as an educational tool [12]. Of the 10 question items in-
cluded in this tool some relate to risk of bias while others relate to 
ensuring adequate reporting and statistical analysis. A response of 
‘no’ to any of the questions has a negative impact on the quality of a 
case report or series.

Statistical analysis

Meta-analyses of proportions for the primary outcomes were per-
formed using a random effects model to pool prevalence specifying 
a binomial distribution to model the within-study variability, with 
95% CIs calculated by the Wilson method. Heterogeneity was as-
sessed by a formal test of homogeneity and by the proportion of 
variability across studies attributable to heterogeneity rather than 

chance (I2). Meta-analyses were performed using the metaprop_one 
command in Stata 16 (StataCorp LLC).

RESULTS

Study selection

From the total of 3223 records identified, 2705 were screened after 
duplicates were removed. Of these, 2550 (94.3%) were excluded 
(Figure 1) for the following reasons: out of scope (n = 2,282), non-
adult population (n = 235), nonsurgical treatments for AS (n = 29), 
abstract not in English (n = 3), superseded series (n = 1). Of the 155 
reports sought for retrieval, 4 (2.6%) could not be retrieved, thus 
leaving 151 reports assessed for eligibility. Reasons for exclusion 
after full-text review were: out of scope articles (n = 46); reviews 
(n = 19); studies with nonextractable data (n = 17); studies report-
ing on nonsurgical treatment for AS (n  =  14); non-English articles 
(n = 12); book chapters (n = 9); studies reporting on a nonadult popu-
lation (n = 3); editorials (n = 2).

Overall, 29 studies met the inclusion criteria reporting data on 
556 patients. There were nine reports of single cases and 20 case 
series (Table 1). Of the latter, only two were prospective, both from 
Egypt [2, 13]. Study length was reported in 17 out of 21 case series 
and varied between 30 months and 20 years (median, 5 years).

Demographic and clinical characteristics

Age was reported in 22 (75.9%) studies in a total of 428 (77.0%) pa-
tients. Mean age was 53.2 years (SD 13.4 years), ranging from 18 to 
83 years. Twenty six (89.7%) studies reported patient gender for a 
total of 444 (79.9%) subjects, of whom 206 (46.4%) were female.

Clinical presentation was described in 24 (82.8%) studies. 
Difficult and painful defaecation occurred in isolation or coexisted 
with bleeding in all cases. In four studies [14–17], patients also com-
plained of faecal incontinence.

Aetiology of AS

All studies except one [18] described the aetiology of AS in a total of 
548 (98.6%) patients. Previous history of surgery for haemorrhoidal 
disease accounted for three quarters of cases. The prevalence of AS 
was higher after Whitehead than Milligan–Morgan haemorrhoidec-
tomy. Although rarer, it also occurred after haemorrhoidopexy [15] 
or sclerotherapy [19]. Apart from treatment of chronic fissure and 
abscess or fistula-in-ano, several further causes—each accounting 
for less than 1% of cases—were reported, including trauma, sur-
gery for neoplasia (e.g. anorectal cancer, Bowen's disease. Paget's 
disease), congenital anomalies, rectal prolapse, previous irradiation, 
involutional senile stenosis and inflammatory bowel disease.
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Perioperative management (Table 2)

Bowel preparation

Details on bowel preparation were reported in 13 studies on 242 (43.5%) 
patients. This was full mechanical preparation in eight studies [20–27], 
consisting of one or two rectal enemas in four studies [2, 13, 15, 28], and 
variable in one study (i.e. full only for planned bilateral flap) [18].

Patient positioning

Patient positioning was described in 18 studies, for a total of 314 
(56.5%) patients. Lithotomy was the most popular, with 258 (82.2%) 
patients; 48 (15.3%) patients were operated on in the prone jack-
knife position. Either position was described in one study on eight 
patients [18].

Antibiotic prophylaxis

A total of 14 studies on 250 (45.0%) patients provided details on 
antibiotic prophylaxis. Apart from one study [25], this was routinely 

given either peri- or postoperatively for 4–5 days, with cephalo-
sporins and metronidazole being the most popularly prescribed 
medications.

Types of anaesthesia

Sixteen studies on 390 (70.1%) patients described the type of an-
aesthesia, which was general in five studies (n  =  47 patients) [20, 
26–29], spinal in four studies (n = 36 patients) [13, 24, 25, 30], local 
with or without conscious sedation in two studies (n = 96 patients) 
[21, 31], and either general or spinal in five studies (i.e. mixed patient 
population; n = 211 patients) [2, 4, 7, 15, 18].

Type of anoplasty

All studies reported on a single type of anoplasty, except for six com-
paring the outcomes of two [7, 23, 25, 32] or three techniques [2, 
14]. A total of 14 anoplasties were found, with the Y–V flap being 
the most performed technique accounting for 26.8% (n  =  149) of 
cases from 10 series (Figure 2) [2, 14, 17, 19, 23, 25, 28, 30, 32, 33]. 
Apart from the study by Gülen et al. [26], the terms ‘rhomboid’ and 

F I G U R E  1  PRISMA 2020 flow diagram 
for new systematic reviews
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‘diamond’ referred to an identical flap shape [2, 13–15, 23, 27]. While 
several studies reported the outcomes of the house flap for AS [2, 
16, 18, 32, 34, 35], a smaller number described those of a rectal ad-
vancement flap [7, 25, 31], anal advancement flap [4], V–Y flap [7, 36] 
or C-plasty [20]. Eight studies reported early experience with more 
technically demanding operations, but these were limited to one to 
three cases [4, 14, 21, 22, 24, 29, 37, 38].

Flaps were typically fixed with interrupted 3/0 or 4/0 polyglactin 
subcuticular sutures and 2/0 or 3/0 monofilament skin sutures. In 
some series [15, 18, 26, 31, 32], bilateral flaps were fashioned when-
ever the obtained calibre of the anal canal after a unilateral ano-
plasty was deemed unsatisfactory.

In three series [22, 23, 27], the use of anal dilators was recom-
mended postoperatively for 2–3 weeks when the stenotic process 
had still not reached the fibrotic stage.

Outcomes

Comparative studies showed that patients undergoing a house flap 
achieved better results in terms of clinical improvement, satisfac-
tion and quality of life compared with Y–V flap [2, 32] and rhom-
boid/diamond flap [32]. No substantial differences were found 
between Y–V flaps and rhomboid/diamond [23] or rectal advance-
ment flap [25].

Complications [e.g. wound dehiscence, bleeding, abscess, pain, 
urinary retention and transient minor (i.e. gas or soiling) inconti-
nence] frequently occurred, with a pooled prevalence of 10.2% (95% 
CI 3.9%–24.1%) after Y–V flap (n = 10 studies [2, 14, 17, 19, 23, 25, 
28, 30, 32, 33]; I2 = 51.15%) and 11.5% (5.3%–23.0%) after rhom-
boid/diamond flap (n = 6 studies [2, 13, 15, 23, 26, 27]; I2 = 53.77%). 
Meta-analysis of proportions of complications could not be per-
formed for the other techniques due to limited data (Farid et al. [2] 
reported a 5% complication rate after house flap).

With a median follow-up of 12 months (interquartile range 9.2–
21.0 months), the recurrence rates ranged widely between 0% and 
20%. When considering only studies with at least 12 months of fol-
low-up, the pooled prevalence was 4.7% (2.2%–9.8%; I2 = 36.64%), 
with significantly higher rates observed in the two prospective se-
ries [2, 13] compared with retrospective series [4, 14, 15, 18, 20, 23, 
25–28, 30, 31, 37, 38] [pooled prevalence 18.9% (11.5%–29.5%) vs. 
3.6% (1.7%–7.8%), respectively; p < 0.001].

Qualitative assessment

Clarity of inclusion criteria, methods of assessment and outcome 
reporting were satisfactorily detailed in more than 70% of the case 
series (Figure  3), as opposed to completeness (35%). Recruitment 
was consecutive in almost two thirds of studies. However, AS was 

TA B L E  2  Peri-operative management of patients undergoing anoplasty for anal stenosis

Bowel preparation Patient positioning Antibiotic prophylaxis
Type of 
anaesthesia

Full mechanical [20–27]
One or two rectal enemas  

[2, 13, 15, 28]
Variablea [18]

Lithotomy [2, 4, 13, 15, 20–24, 27, 37]
Prone jack-knife [25, 26, 28, 29,  

34, 38]
Variableb [18]

Peri- or postoperative for 4–5 days [2, 
4, 13, 15, 18, 20–22, 27–29, 35, 38]

None [25]

General [20, 
26–29]

Spinal [13, 24,  
25, 30]

Local [21, 31]
Variablec [2, 4,  

7, 15, 18]

aFull only in case of bilateral flap.
bLithotomy or jack-knife.
cGeneral or spinal.

F I G U R E  2  Types of anoplasty. The 
group ‘other’ included gluteal fold flap 
(n = 3), transverse closure (n = 3), internal 
pudendal flap (n = 1), prepuce flap (n = 1) 
and full-thickness skin graft (n = 1)
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measured in a standard, reliable way in only 45% of series (i.e. using 
a classification system). Within the case reports, patient demograph-
ics, history and clinical condition were adequately described. On the 
other hand, the lack of a clear description of assessment methods, 
adverse events and takeaway lessons represented the main flaws 
(Figure 4).

DISCUSSION AND CONCLUSION

This systematic review showed that several surgical options exist 
for the management of anatomical AS. Despite the pooled rate of 
complications being nonnegligible (affecting about 10% of patients 
in studies reporting on two popular techniques), these seldom led 
to reintervention. The recurrence rate was significantly higher in 
prospective than retrospective series, reaching almost one in five 
patients 12 months postoperatively. Both complications and recur-
rence were significantly lower after house flap compared with rhom-
boid/diamond and Y–V flap.

Although an attempt to summarize the therapeutic strate-
gies and discuss the pros and cons of each technique was made 
by other authors [9, 10, 39–41] these were in the form of narra-
tive reviews and, as such, they lacked a rigorous methodological 
approach.

Nevertheless, it must be acknowledged that the relative lack 
of high-quality studies has undoubtably resulted in a degree of 
selection bias. Apart from two studies, all data retrieved from our 
search were retrospective and heterogeneity of reporting limited 
full description of patients and characteristics of AS. The low rate 
of completeness of the included case series limits their reliability. 
The confusing and interchangeable terminology (e.g. rhomboid/
diamond) was a challenge to making comparisons between studies.

Our results confirm the key role played by previous history of 
surgery for haemorrhoidal disease in the aetiopathogenesis of AS, 
also supported by the demographic characteristics of the overall 
population, with well-balanced gender distribution (47% female) and 
a mean age of 53 years. Indeed, previous studies showed that peak 
prevalence of (and surgery for) haemorrhoidal disease occurs in mid-
dle age in both sexes [42, 43].

With regards to perioperative management, preoperative rec-
tal enemas replaced full mechanical bowel preparation in most 
recent series, in line with current clinical practice guidelines [44]. 
Despite existing evidence of nonimproved outcomes with its use 
after haemorrhoidectomy and perianal abscess surgery [45, 46], 
antibiotic prophylaxis was adopted up to 5 days after anoplasty in 
most series. Two previous studies have shown that oral antibiotic 
prophylaxis significantly reduced dermatological surgical site in-
fection [47, 48].

F I G U R E  3  Joanna Briggs Institute critical appraisal checklist for case series

F I G U R E  4  Joanna Briggs Institute critical appraisal checklist for case reports
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Patient positioning is determined by surgeon preference and/or 
the orientation of the pathology within the anal canal. Given the hor-
izontally oriented operative field in most cases (i.e. Y–V, rhomboid/
diamond or house flap), the former reason has probably represented 
the main driver for the choice.

Spinal anaesthesia was an alternative to general anaesthesia in 
some series. Various factors (e.g. patient choice, fear of the alterna-
tive technique, stress/anxiety) have been identified as the main driv-
ers for a patient's choice of short-acting local anaesthesia or general 
anaesthesia [49]. As previously claimed [50], an ever more rapid re-
covery is nowadays influenced by the need to preserve health re-
sources while facing the Covid-19 pandemic.

With the caveat of a longer operating time, better outcomes in 
terms of clinical improvement, patient satisfaction and quality of life 
were observed after house flap compared with rhomboid/diamond 
and Y–V flaps. The longer full-thickness section of anoderm achieved 
with the former technique may somehow explain this finding. As 
suggested by Christensen et al. [51], who first advocated its use in 
the treatment of AS, the house pedicle flap provides both a broad 
skin flap for the entire length of the involved anal canal and primary 
closure of the donor site in addition to avoidance of extensive mobi-
lization of tissue, maintenance of a good blood supply with minimal 
tension and absence of a small tip prone to necrosis [2].

Despite further several variants of anoplasty, no conclusions 
can be drawn on the superiority of one technique over another. 
Furthermore, some of these operations (often technically demand-
ing and burdened by prolonged postoperative stay) have become 
unpopular or been abandoned [18, 23]. Multicentre studies are 
needed given the rarity of the condition. Indeed, several published 
experiences took more than one decade to recruit fewer than 100 
patients [4, 15, 31, 32].

The decision whether to perform a bilateral flap remains equally 
controversial and left to the intraoperative judgement of the sur-
geon based on the anal calibre achieved after a unilateral flap. In this 
context, only a few studies described a more objective and stan-
dardized method of assessment of the anal calibre than that pro-
posed by Milsom and Mazier [7], and used it as an outcome measure 
[2, 15, 26].

In addition to those mentioned above, there are further limitations 
to acknowledge. First, meta-analysis was only method to offer early 
insights and give the opportunity to highlight heterogeneity across 
studies. Additionally, it was only possible to pool crude data from stud-
ies despite the attempts to contact corresponding authors. Pooling 
data by an individual patient data meta-analysis was not feasible as 
originally planned due to the observed heterogeneity across studies. 
Indeed, the CIs were very wide for all outcomes, indicating little knowl-
edge about the effect. However, besides providing a first summary of 
the poor available evidence, the pooling will also offer food for thought 
for comparisons with primary studies and future meta-analyses.

However, despite these drawbacks, our review provides a com-
prehensive scrutiny of anoplasty for anatomical AS, paving the way 
to better designed studies with longer follow-up aiming at confirm-
ing the superiority of one technique over another. Several unmet 

needs should be addressed to achieve this goal, including the devel-
opment of a standardized terminology and an agreed core outcome 
set. Moreover, this systematic review suggests the need for a more 
cohesive way to design, conduct and report studies on this topic.
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