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Abstract

Background The aim of the present study was to evaluate percutaneous tibial nerve stimulation (PTNS) for treatment resist-
ant chronic anal fissure.

Methods Consecutive patients with chronic anal fissure were treated with neuromodulation via the posterior tibial nerve
between October 2013 and January 2014. Patients had PTNS for 30 min on 10 consecutive days. All patients had failed
conventional medical treatment. The visual analogue scale (VAS) score, St. Marks score, Wexner’s constipation score, Brief
Pain Inventory (BPI-SF), bleeding and mucosal healing were evaluated before treatment, at termination, after 3 months, and
then yearly for 3 years.

Results Ten patients (4 males and 6 females; mean age 49.8 years) were identified but only 9 were evaluated as one patient’s
fissure healed before PTNS was started. At 3-year follow-up, fissures had remained completely healed in 5 out of 9 patients.
All patients stopped bleeding and were almost completely pain-free at 3 years (VAS p=0.010) and pain relief improved
from 50% at completion to 90% at 3 years. The patients’ Wexner constipation scores improved significantly (p =0.007).
Conclusions In this small series, PTNS enhanced healing of chronic anal fissure and reduced pain and bleeding with an
associated improvement in bowel function.
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Introduction

Chronic anal fissure (CAF) is a non-healing tear distal to
the dentate line that has persisted for more than 6 weeks and
characterised by pain and bleeding in and after defecation.
The underlying pathophysiology is thought to be ischaemia
exacerbated by spasm of the internal anal sphincter mus-
cle (IAS) [1-3] and a chronic fissure being, in effect, an
ischaemic ulcer in the anal canal [3-8]. More than half of
CAFs heal with conservative medical treatment including
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bowel regulation and topical treatment with muscle relaxant
ointments [1, 2], with less than < 10% healing without treat-
ment aimed at reducing the anal spasm and hence improving
blood flow [8, 9].

Lateral internal sphincterotomy (LIS) has in most coun-
tries been the gold standard treatment for CAF for many
years. So far no non-invasive treatment has been able to
show healing rates equivalent to LIS, the major drawback
of the latter being the risk of permanent incontinence [1,
2, 10]. Neuromodulation has been suggested as an alterna-
tive, sphincter sparing treatment. Yakovlev et al. treated 5
patients with sacral nerve stimulation (SNS) for 3 weeks and
achieved pain reduction and healing of fissure wounds in all
participants up to 1 year after treatment [9, 11]. The effect
of SNS on anorectal function occurs at a pelvic afferent or
central level via S2-S4 nerves which contain fibres of the
pudendus and afferent sensory nerves of the anal sphincter
and pelvic floor. Based on this, Yilmaz et al. investigated
the effect of a less invasive treatment with transcutaneous

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s10151-019-01972-5&domain=pdf

362

Techniques in Coloproctology (2019) 23:361-365

tibial nerve stimulation (TTNS) in 10 patients, who were
treated for 10 days and achieved a 60% success rate which
increased to 70% after further treatment sessions. The fol-
low-up time was 2—9 months [12]. Posterior tibial nerve
stimulation (PTNS) is another treatment option for stimula-
tion of the tibial nerve, that like TTNS, is said to modulate
the sacral plexus indirectly via the posterior tibial nerve,
which contains sensory, motor and autonomic fibres from
forth lumbar to third sacral roots (L4—-S3). The mechanisms
of its effect are yet to be fully elucidated, but extrapolation
from SNS evidence would suggest both sensory and motor
neuromodulatory effects [13]. Studies point to actions of
SNS leading to non-specific activation of the enteric nervous
system resulting in effects on both retrograde (antiperistaltic)
and antegrade (propulsive) patterns or pressure waves [14,
15]. These actions lead to improvement in bowel movements
[16]. Increased rectal mucosal blood flow has been also
observed after PTNS and is seen as a marker of autonomic
nervous function. SNS has also been shown to promote both
an increase in rectal blood flow [17] and increase in intesti-
nal mucosal healing rate after trauma [18]. Electrostimula-
tion (ES) also causes increased activation of epithelial cells
and keratinocytes, migration of fibroblasts and macrophages
as well as an increased deposition of collagen with faster
wound contraction [19-23].

No prior studies present data regarding the long-term
results and recurrence rate after PTNS for CAF. Thus, we
aimed to investigate the reproducibility of CAF healing with
PTNS (primary endpoint) and the effects on pain, bleeding
and bowel function with a follow-up of 3 years (secondary
endpoints).

Materials and methods

Patients presenting with CAF between October 2013 and
January 2014 were treated with PTNS at our tertiary referral
centre. The sample size was based on the number of units in
a similar study [12], and the study was approved by the local
ethics committee (Dnr 2016/998). Documented informed con-
sent was obtained from the patients. Pre-treatment evaluation
included detailed medical history and anorectal examination
performed by one of two surgeon specialists. All patients pre-
sented with pain and/or bleeding, and the presence of a CAF
was confirmed by clinical examination. Patients were included
in the study if they were older than 18 years and had symptoms
of CAF for at least 6 months. All patients had been on high-
fibre diet and stool softeners and in addition failed conservative
pharmacological treatment with topical application of anaes-
thetic creams, muscle relaxants (nitroglycerin or diltiazem)
and/or botulinum toxin injection. Pregnant patients, as well
as patients with a pacemaker device, low molecular heparin
or warfarin treatment, neurological disease, inflammatory
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bowel disease, and/or radiation proctitis were excluded. The
visual analogue score (VAS), St. Mark’s incontinence score,
Wexner constipation score, Brief Pain Inventory-Short form
(BPI-SF) were used for evaluation before and after treatment
as well as assessment of bleeding and healing. VAS and BPI-
SF were used to measure subjective pain characteristics and
symptoms of patients at baseline (i.e. after topical treatment
and stool softeners), after 2 weeks (end of treatment), 3 months
and then once a year for 3 years. The St. Marks score and
Wexner constipation score were used at baseline and 2 weeks,
3 months and 1 year after completion of treatment. Patients
continued their high-fibre diet and stool softeners during the
treatment. PTNS was performed by 2 experienced pelvic floor
therapists using the Urgent PC Neuromodulation System®
(Uroplasty, Holland) on an outpatient basis. A stimulator pro-
vides electrical current with a fixed pulse frequency of 20 Hz,
pulse width 200 ps and current setting between 0.5 and 9 mA
(amplitude). A surface electrode was placed at the medial arch
of the midfoot and a needle electrode was inserted through
the skin posterior to the medial malleolus and advanced
towards the posterior tibial nerve. Stimulation was gradually
increased until a tingling sensation was perceived in the foot,
or a motor flexor response was observed at the hallux. All
patients received the treatment for 30 min 5 days a week, for 2
consecutive weeks. The fissure was evaluated before and after
the last treatment session, as well as at 3 months and 1 year
(though at the 3-month follow-up 1 patient declined clinical
examination since he felt completely symptom free). These
evaluations were performed by one of two surgical specialists.
The fissure was characterised as not healed, partially healed
when the healing process was visible but not totally complete,
and healed when no sign of the fissure was visible. At 2 and
3 years, all patients were contacted by phone, and those who
had symptoms which made it impossible to rule out recurrence
or persistence of CAF attended for a clinical examination.

Statistical analysis

The clinical outcome, i.e. none healed, partially or totally
healed fissure, was analysed in relation to the VAS, mean St.
Marks score and sum of the Wexner constipation scores. The
Wilcoxon signed ranks test was used to analyse statistical
significance. All analyses were performed with SPSS ver-
sion 22 (IBM, Armonk, New York, USA). A p value <0.05
was considered statistically significant.

Results

Ten patients were included in the study (4 male and 6
female; mean age 49.8 years). However, 1 patient’s CAF had
healed with conservative treatment before PTNS was started
and was excluded from the analysis. Complete healing of
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Table 1 Fissure healing rate

2 weeks (end 3 months 1 year 2 years 3 years

improved after topical treatment and bowel regulation via
stool softeners by 40% before PTNS treatment. After treat-
ment, this increased to 50%. At 1 year, pain relief was sig-
nificantly increased to 95% (p=0.046) and 90% at 3 years
(p=0.046). The median St. Marks incontinence score was
unchanged at 1 year. The median Wexner constipation score
was significantly reduced (from 7.0 to 3.0, p=0.007) at

of treatment)
No healing 2 - - 1 _
Partially healed 5 3 2 _
Completely 2 5 7 7 9
healed
Missing _ 1 _ B B 1-year follow-up (Tables 1, 2, 3, 4).

The number of patients presenting with healed fissure on clinical
examination and/or considered healed because of a complete absence
of symptoms

CAF was observed in 9 out of 9 patients (100%) at 3-year
follow-up; however, only 5 of these patients (55.5%) had
healed after the 10 PTNS sessions alone. Of the remaining 4,
1 needed a total of 20 sessions and 3 patients presented with
recurrent symptoms. One was treated with botulinum toxin
injection 6 months after PTNS, 1 got a top-up PTNS fol-
lowed by SNS within 6 months, and 1 patient was found to
have an underlying fistula which was laid open 2 years after
treatment with PTNS. All these patients were completely
healed at 3 years. Only 1 patient had recurrent bleeding
symptoms and investigation showed the source to be other
than fissure disease. All 9 patients were almost completely
pain-free at 3-year follow-up (the median VAS was 5 before
treatment and O at 3 years, p=0.010). Subjective pain relief

Discussion

This pilot study with a long-term follow-up of 3 years
shows promising healing rates and a low rate of recurrence
for chronic anal fissure treated with PTNS.

At the end of 2 weeks of treatment, the CAF of 2
patients had healed and those of the remaining 5 were
partially healed. At the 3-year follow-up, in 5 out of 9
patients, CAF had healed with PTNS as the sole treatment.
When compared to the study performed by Yilmaz et al.,
the results are similar in terms of healing rate and reduc-
tion of pain. The follow-up in the study of Yilmaz et al.
was for most patients limited to 2—4 months, with only 2
patients followed for longer (9 and 12 months).

Moya et al. treated 6 patients with CAF that had failed all
other treatments including LIS, with PTNS. Fissure healing

Table 2 Presence of anal

. Before treat- 2 weeks (end of 3 months 1 year 2 years 3 years
bleeding ment treatment)
Yes 6 0 0
No 1 3 3 9 9 8
Missing 2 - - -
Table 3 Pain and patient-experienced pain relief graded according to VAS and BPI-SF
Before treatment 2 weeks 3 months 1 year 3 years
(end of treatment)
VAS, mean/median (range) 4.3/5 (0-8) 3.7/3 (0-7) 3.3/3 (0-7) 0.4/0 (0-3) 1.2/0 (0-4)
p=0.465 p=0.102 p=0.012 p=0.010
Pain relief (BPI-SF) in %, median Baseline® 50 (10-90) 40 (0-70) 95 (30-100) 90 (70-100)
(range) 40 (0-80) p=0.098 p=0.593 p=0.046 p=0.046
“Baseline value after topical treatment and stool softeners
Table 4 Characteristics of bowel movements
Before treatment 2 weeks 3 months 1 year
(end of treatment)
Wexner constipation score, mean/median (range) 7.717 (4-14) 5.6/4 (2-16) 4.9/5 (0-14) 3.2/3 (0-7)
p =0.035 p=0.049 p =0.007

@ Springer



364

Techniques in Coloproctology (2019) 23:361-365

was observed initially in all 6 patients but in 3 cases fissure
recurred after 6 months [24]. Ruiz-Tovar et al. randomised
80 patients with CAF to either glyceryl trinitrate ointment or
PTNS for 8 weeks but without any prior attempt at conserva-
tive treatment. This resulted in a healing rate of 65% in the
nitrate group and 87.5% for PTNS [25].

In this study, subjective pain relief increased from 40% at
start of PTNS (following conservative treatment) to 50% at
the end of treatment with PTNS and to 95% at 1 year. Other
studies using ES have also reported a decrease in wound-
related pain [19, 26]. The gate control theory by Melzack
and Wall in 1965 [27] is the most widely accepted mecha-
nism for pain relief in ES. This theory was revisited by Tani-
guchi et al. in 2015 and shown to be valid [28].

At the 3-month follow-up, 4 patients still had anal bleed-
ing, emanating from partially healed but much less painful
CAF. At 1- and 2-year follow-up, no patients reported any
anal bleeding. At 3 years, 1 patient reported anal bleeding,
but at examination with rigid sigmoidoscopy was found to
be bleeding from haemorrhoids and not have a CAF.

Changes in bowel movements are most often associ-
ated with the onset of CAF, so before treatment all patients
received stool softeners and or high-fibre intake to optimise
stool consistency and frequency. The median value of the
Wexner constipation score was significantly reduced from
7.5t0 3.0 (p=0.007) at 1-year follow-up. This improvement
in bowel function suggests that PTNS like SNS probably has
an effect on colonic and anorectal motor function.

This study has limitations, primarily the small sam-
ple size and lack of a control group. Also it is difficult to
draw more than association between treatment and relief of
symptoms in such as small group using a technique with an
unclear mechanism of action on CAF. We have not meas-
ured anal pressure or blood flow, which have been the two
parameters most associated with CAF and healing. PTNS
also requires specialist apparatus and skills, and so may not
be generalisable as a treatment for CAF.

Conclusions

PTNS may show early promise as a minimally invasive treat-
ment for CAF, promoting long-term healing and a low rate
of recurrence. The healing rate of approximately 56% 3 years
following PTNS treatment alone indicates that PTNS may
be used to reduce the number of patients needing surgery.

Acknowledgements This work was supported by grants from Einar
& Inga Nilsson’s Foundation. The authors are grateful for invaluable
advice from Kitty Colenbrander and Marieke Dormans-Linssen of
Uroplasty/Laborie.

@ Springer

Author contributions UAF examined patients, worked on article
and statistics, summarised study for approval; ML worked on article,
researched and liaised with ethical approval; SS treated patients and
tabulated results; MD treated patients; SB advised on statistics; EN
worked with statistics; AZ advised on the subject, examined patients
and edited article; LBJ presented the concept of the study, examined
patients and edited article.

Data availability The datasets analysed during the current study are
available from the corresponding author on reasonable request.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of
interest.

Ethical approval All procedures performed in studies involving human
participants were in accordance with the ethical standards of the insti-
tutional and/or national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical standards.

Informed consent Informed consent was obtained from all individual
participants included in the study.

Open Access This article is distributed under the terms of the Crea-
tive Commons Attribution 4.0 International License (http://creativeco
mmons.org/licenses/by/4.0/), which permits unrestricted use, distribu-
tion, and reproduction in any medium, provided you give appropriate
credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made.

References

1. Nelson RL, Thomas K, Morgan J, Jones A (2012) Non-surgical
therapy for anal fissure (review). Cochrane Database Syst Rev
2:CD003431

2. Nelson RL, Manuel D, Gumienny C et al (2017) A systematic
review and meta-analysis of the treatment of anal fissure. Tech
Coloproctol 21:605625

3. Poh A, Tan KY, Seow-Choen F (2010) Innovations in chronic anal
fissure treatment: A systematic review. World J Gastrointest Surg
2(7):231-241

4. Zaghiyan KN, Fleshner P (2011) Anal Fissure. Clin Colon Rectal
Surg 24(1):22-30

5. Klosterhalfen B, Vogel P, Rixen H, Mittermayer C (1989) Topog-
raphy of the inferior rectal artery: a possible cause of chronic,
primary anal fissure. Dis Colon Rectum. 32(1):43-52

6. Schouten WR, Briel JW, Auwerda J (1994) Relationship between
anal pressure and anodermal blood flow. The vascular pathogen-
esis of anal fissures. Dis Colon Rectum 37(7):664—669.

7. Schouten WR, Briel JW, Auwerda J, De Graaf EJ (1996) Ischae-
mic nature of anal fissure. BrJ Surg. 83(1):63-65

8. Collins EE, Lund JN (2007) A review of chronic anal fissure man-
agement. Tech Coloproctol. 11:209-223

9. Yakovlev A, Karasev SA, Dolgich OY (2011) Sacral nerve stimu-
lation: a novel treatment of chronic anal fissure. Dis Colon Rectum
54(3):324-327

10. Garg P, Garg M, Menon G (2013) Long-term continence distur-
bance after lateral internal sphincterotomy for chronic anal fissure:
a systematic review. Colorectal Dis 15(3):e104—e117


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Techniques in Coloproctology (2019) 23:361-365

365

11.

12.

13.

14.

15.

16.

17.

19.

20.

Yakovlev A, Karasev SA (2010) Successful treatment of chronic
anal fissure utilizing sacral nerve stimulation. Wis Med J
109(5):279-282

Altunrende B, Sengul N, Arisoy O, Yilmaz EE (2013) Trans-
cutaneous electrical posterior tibial nerve stimulation for
chronic anal fissure: a preliminary study. Int J Colorectal Dis.
28(11):1583-1589

Findlay JM, Maxwell-Armstrong C (2011) Posterior tibial nerve
stimulation and faecal incontinence: a review. Int J Colorectal Dis
26(3):265-273

Patton V, Wiklendt L et al (2013) The effect of sacral nerve stimu-
lation on distal colonic motility in patients with faecal inconti-
nence. Br J Surg 100(7):959-968

Dinning PG (2013) Author’s reply: The effect of sacral nerve
stimulation on distal colonic motility in patients with faecal incon-
tinence. Br J Surg 100(10):1396-1397

Carrington EV, Knowles CH (2011) The influence of sacral nerve
stimulation on anorectal dysfunction. Colorectal Dis 13(Suppl
2):5-9

Mentes BB, Yiiksel O et al (2007) Posterior tibial nerve stimula-
tion for faecal incontinence after partial spinal injury: a prelimi-
nary report. Tech Coloproctol 11(2):115-119

. Brégeon J, Coron E et al (2016) Sacral nerve stimulation enhances

early intestinal mucosal repair following mucosal injury in a pig
model. J Physiol 594(15):4309-4323

Koel G, Houghton PE (2014) Electrostimulation: current status,
strength of evidence guidelines, and meta-analysis. Adv Wound
Care (New Rochelle) 3(2):118-126

Li X, Kolega J (2002) Effects of direct current electric fields on
cell migration and actin filament distribution in bovine vascular
endothelial cells. J Vasc Res 39:391

21.

22.

23.

24.

25.

26.

217.

28.

Bourguignon GJ, Bourguignon LY (1987) Electric stimulation of
protein and DNA synthesis in human fibroblasts. FASEB J 1:398
Liebano RE, Machado AF (2014) Vascular endothelial growth
factor release following electrical stimulation in human subjects.
Adv Wound Care (New Rochelle) 3(2):98-103

Gardner SE, Frantz RA, Schmidt FL (1999) Effect of electrical
stimulation on chronic wound healing: a meta-analysis. Wound
Repair Regen 7(6):495-503

Moya P, Arroyo A et al (2016) Percutaneous posterior tibial nerve
stimulation in the treatment of refractory anal fissure. Tech Colo-
proctol 20(3):197-198

Ruiz-Tovar J, Llavero C (2017) Percutaneous posterior tibial nerve
stimulation vs perianal application of glyceryl trinitrate ointment
in the treatment of chronic anal fissure: a randomized clinical trial.
Dis Colon Rectum 60(1):81-86

Jankovic A, Blinic I (2008) Frequency rhythmic electrical modu-
lation system in the treatment of chronic painful leg ulcers. Arch
Dermatol Res 300:377

Melzack R, Wall PD (1965) Pain mechanisms: a new theory. Sci-
ence 150(3699):971-979

Ropero Peldez FJ, Taniguchi S (2016) The gate theory of pain
revisited: modeling different pain conditions with a parsimonious
neurocomputational model. Neural Plast 2016:4131395 (Epub)

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer



	Percutaneous tibial nerve stimulation (PTNS): an alternative treatment option for chronic therapy resistant anal fissure
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Materials and methods
	Statistical analysis

	Results
	Discussion
	Conclusions
	Acknowledgements 
	References




