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present intervention is an increase of production of
connective tissue between surgically implanted net
meshes, naturally creating a not-reabsorbing and elastic
support which provides an efficient support and prevents
a subsequent descent of pelvic structures subjected to
prolapse. Furthermore, surgical application of said
prosthetic assembly that can be carried out both in a
premature or in an advanced phase of rectal prolapsed and
in incontinence, correcting both of them.

The specific type of net for these applications is made
by the monofilament of Prolene®, manufactured by
Ethicon Inc.®, and distributed under the trade name of
Net Polypropylene PROLENE®.

Said synthetic net, sterile and inert, has a bi-
directional elasticity and a traction resistance higher than
10 kg/cm2, with a thickness between 0.5 and 0.9 mm,
preferably about 0.7 mm. Transverse dimensions of
meshes are between 1 and 3 mm, meshes has rhomboid
shape. Each wire is a not-reabsorbing monofilament wire
comprised of polypropylene (C3H6)n, particularly an
isotactic stereoisomer of polypropylene.

CONCLUSION

Our experience on the twelve patients who underwent this
procedure shows that the anal sling is a valid option among
the existing ones for the treatment of some patients suffering
from both fecal incontinence and rectal prolapse (Figure 14,
15).

The main advantages lie in the relative simplicity of the
procedure and in its effectiveness.

None of the patients experienced subsequent complica-
tions, and none of them required an explants afterwards.
Another set of patients has received the treatment, and the
follow up results will be published when available.

CONFLICT OF INTEREST

The authors declare that have not receive any grants or finan-
cial support for the study and there is no conflict of interest.

REFERENCES

1. Johanson JF, Lafferty J. Epidemiology of faecal incontinence:
the silent affliction. Am J Gastroenteol 1996; 91: 33-6.

2. Robert D Madoff, Susan C Parker, Madhulika G Varma. Faecal
incontinence in adults  Ann C Lowry Lancet 2004; 364: 621-32.

3. Jorge JMN, Wexner SD. Aetiology and management of faecal
incontinence. Dis Colon Rectum 1993; 36: 77-9.

4. Rao SS.  Practice guidelines: diagnosis and management of fe-
cal incontinence; Am J Gastroenterol. 2004 Aug; 99:1585-604.

5. Rockwood TH, Church JM, Fleshman JW et al. Faecal
Incontinence Quality of Life Scale: quality of life instrument for
patients with faecal incontinence. Dis Colon Rectum 2000; 43:
9-16.

6. Wald A. Anorectal manometry and imaging are not necessary in
patients with fecal incontinence. Am J Gastroenterol. 2006 Dec;
101: 2681-3.

7. Altomare DF, La Torre F, Rinaldi M, Binda GA, Pescatori M,
Carbon-coated microbeads anal injection in outpatient treat-
ment of minor fecal incontinence. Dis Colon Rectum. 2008
Apr;51(4):432-5

8. Maeda Y, Laurberg S, Norton C. Perianal injectable bulking
agents as treatment for faecal incontinence in adults. Cochrane
Database Syst Rev. May 12; 2010

9. Cheetham MJ, KenefickNJ, Kamm MA. Non-surgical treatment
of faecal incontinence. Hosp Med 2001; 62: 538-41

10. Karling P, Abrahamsson H. Function and dysfunction of the
colon and anorectum in adults Scand J Gastroenterol.
2009;44:646-60.

11. Jarrett ME, Mowatt G, Glazener CM, Fraser C, Nicholls RJ,
Grant AM, Kamm MA. Systematic review of sacral nerve stim-
ulation for faecal incontinence and constipation. Br J Surg
2004; 91: 1559-69.

Figure 12. – Finding of prosthetic arms and repositioning of the
anus in anatomic site.

Figure 13. – Final result and closing of the surgical accesses.

Figure 14. – Trend in the Wexner score at follow-up. Figure 15. – Trend of anorectal manometry findings of squeeze
pressure and resting pressure in the FU.
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INTRODUCTION

Transvaginal pelvic floor repair using meshes are used all
over the world and proved to be an alternative to the fascial
surgery to reduce the risk of recurrence1-4. Whereas the
meshes usually don’t stretch significantly as the patient
grows, often they are considered contraindicated for preg-
nant women or for women planning future pregnancies.
Few articles in literature describe what happens if a patient
encounters a pregnancy after a pelvic floor repair surgery
with vaginal meshes5,6. Here, we presented a case of a preg-
nancy after a complete advanced pelvic floor repair with
CR-mesh (A.M.I.)7 and a successful delivery via caesarean
section without recurrence of pelvic organ prolapse.

PATIENT AND METHODS

In November 2004 a 33-years-old woman was hospital-
ized at the Operative Unit of Obstetrics and Gynecology of
Desio Hospital (Italy) at 41weeks 6 days of gestation of her
second pregnancy. She had a history of a prior therapeutic
abortion during the 17th week of her first pregnancy be-
cause of a fetal malformation (cystic hygroma). After a
pharmacologic induction of labour by amniorexi and intra-
venous infusion of oxytocin and an uncomplicated labor
she had an healthy baby weighting 3830 gr. During the de-
livery a median episiotomy was performed, complicated in
a fourth-degree8 complete perineal laceration, with a 1 cm
total thickness rupture of the anal sphincter (internal and
external) and of the front rectal wall. A reparation of the
laceration was conducted with an introflecting double su-
ture with reabsorbing stitches to repair the rectal wall and
an overlapping using 4 prolene stitches, according Sultan,9

to repair the external anal sphincter. The procedure ended
with the reconstruction of deep and superficial perineal
muscles, with final reconstruction of perineal body. No
complications occurred in the postoperative period with a
complete functional recovery.

Three years later, in October 2007, the patient  was re-
ferred to our center complaining a protruding vaginal mass
out of the vaginal introitus, anal incontinence (Incontinence
Wexner Score = 8) and  urinary frequency and urgency. She
denied urinary incontinence. 

Pelvic examination revealed stage IV pelvic organ pro-
lapse, a total bilateral detachment of the pelvic fascia run-
ning for the whole white-line insertion with cyctocele 4°
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Abstract: We report a case of a pregnancy of a young woman who previously underwent a transvaginal pelvic floor repair with mesh for
pelvic organ prolapse. A 36-year-old woman with complete utero-vaginal prolapse, occurred after a vaginal birth complicated in a 4° degree
perineal laceration, who underwent transvaginal complete advanced pelvic floor repair with CR-mesh (A.M.I.) to restore all the three
DeLancey levels of support.  After this operation, good anatomical and functional results were obtained. Then, she became pregnant culmi-
nating in elective caesarean delivery. During cesarian section no problem was reported in relation to the previous mesh implantation. The
post-delivery follow-up after 2 years exhibited no prolapse relapse. In conclusion, pelvic floor reconstruction with vaginal meshes could have
positive significance for young patients who desire uterine preservation for future pregnancies. However, further studies with long-term fol-
low-up are warranted to determine whether it can be used in women planning future pregnancies.
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Case report

Figure 1. – Pelvic examination before  CR-mesh operation: pro-
lapse 4° stage. 

stage (presenting wrinkled surface indicating a lateral de-
fect), hysterocele 3° stage, enterocele 2° stage and a recto-
cele 1° stage associated to signs of previous surgery, with a
good persistent reconstruction of perineal body and of the
anal-vaginal distance (4 cm) (Figure 1). The pelvic organ
prolapse quantification (POP-Q) measurements were the
follow: Aa +1, Ba +3, C +3, gh 4, pb 3, tvl 8, Ap -1,Bp -1,
D +1. The cervix and vagina were smooth and soft without
infection and decubitus ulcers. No uterine and ovarian ab-
normalities were found. 

She underwent then following exams: 
Cough-test, after the replacing of prolapse: negative 
Cistomanometry: no urodynamic signs of detrusor iper-

activity
Uroflussometry: no urodynamic signs of defects in blad-

der emptying, negative bladder post-voidal residue and
pressure-flow curve not obstructed

Dynamic defecography: presence of a static and dynamic
enterocele and rectocele with internal mucosal prolapse,
without intussusception.

Anal-rectal manometry: maintained the basal tone of ex-
ternal anal sphincter, and voluntary contraction of the same,
even if with pressure values at lowest limit.

Trans-anal ultrasound with 360° 10Mhz rotating probe: a
front median scar is highlighted into the anal sphincter
(previous overlapping), the internal anal sphincter seems to
have a normal thickness, with a minimal lack of homogene-
ity into the more cranial scanning and an adjacent lack of
homogeneity of eternal anal sphincter that seems partially
interrupted.

Pregnancy after advanced:Adjustable  19/03/13  10:08  Pagina 14
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Figure 2. – Anatomical result after transvaginal complete advan-
ced pelvic floor repair with CR-mesh.

Figure 3. – Lower uterine segment during cesarean section, the pe-
ri-cervical mesh cranial insertion is never reached, even with a go-
od preparation  of the bladder-uterine space.

Considering her previous trans-vaginal operation, in
April 2010, the patient had an elective cesarean section,
with transversal incision using Pfannenstiel and extraction
of an healthy baby weighting 3220 g. During the prepara-
tion and incision of lower uterine segment, the peri-cervical
mesh cranial insertion (implanted in 2008) is never
reached, even with a good preparation  of the bladder-uter-
ine space (Figure 3). The post-operative period was regular
and the patient was discharged on the third day.

During the puerperal control on 30th day, the patient was
asymptomatic, with an uro-gynecological objectivity un-
modified in respect to the previous controls before pregnan-
cy. She presented an asymptomatic cystocele second stage
(POP-Q, Ba: -1). No relevant bladder-urethral or colon-
proctologic symptomatology, only an occasional gas incon-
tinence.

Her last visit about 2 years after caesarean section re-
vealed that the mesh still remained intact and the suspension
of the anterior and posterior vaginal walls and uterus was al-
so maintained, without erosion of the vaginal wall or fornix.

DISCUSSION

Advanced pelvic floor repair using CR-mesh (A.M.I.,
Austria), described firstly by Bruce Farnsworth, involves
comprehensive reconstruction of all three levels of pelvic
support and the combination of this technique together with
the new lightweight low density macroporous CR mesh re-
sults in very good outcomes for patients and a significant
reduction in mesh related complications10-11. The character-
istics of this ultra- light macroporous mesh, specifically de-
signed to minimize fibrosis and retraction after surgery,
permit to combine excellent strength, durability, surgical
adaptability, sufficient porosity for necessary tissue in-
growth with a very good elasticity. This is very important in
those patients who have pregnancy after the implantation of
the mesh. During the pregnancy period the part of the body
undergoes the most significant changes is the uterus, it in-
creases to 20 times its original weight, and 1000 times its
initial capacity and the ligaments supporting the uterus en-
large and elongate. On the other hand, vagina tissue soften
with an increased elasticity of the pelvic floor’s structures.
As the CR-mesh create a sort of ring around the cervix and
the two meshes are placed in the vesico-vaginal space and
in the recto-vaginal space to support and repair the pro-
lapsed vaginal wall during the operation, it must have suffi-
cient strength while maintaining excellent elasticity. 

The patient’s successfully delivery via caesarean section
without recurrence of prolapse proved that pelvic floor re-
construction with vaginal mesh could be a positive signifi-
cance for young patients who desire uterine preservation

Latent period of pudendal nerve: signs of chronic suffer-
ance of pudendal nerves, especially on the right side.

In June 2008 the patient, after a careful and complete in-
formed consent about all the available therapeutic possibil-
ities, underwent a complete advanced pelvic floor repair
with CR-mesh (A.M.I., Austria)7 associated with anal peri-
sphincter infiltration with macroplastique (Figure 2). The
CR-mesh technique suited the following concepts: 1. fixa-
tion of the anterior and of the posterior compartments  to
the De Lancey Level I apical support (by bilateral suspen-
sion to the medial end of the sacro-spinous ligament); 2.
recreation of the De Lancey Level II lateral support (using
transobturator and trans-ileococcygeus slings); 3. recreation
of the De Lancey Level III distal support (by recreating
bladder neck support and by reinforcing perineal body us-
ing superficial slings). The CR-mesh consists in a particu-
larly soft macroporous monofilament polypropylene mesh,
which has a weight of 19 g/m2, less than other meshes used
for the utero-vaginal prolapse, to minimize fibrosis and re-
traction after surgery and to permit good elasticity. 

In the postoperative time an haematoma occurred, ex-
tended to the para-rectal space and to the left gluteal re-
gions. This haematoma spontaneously resolved in one
month. Another postoperative complication was urinary re-
tention. The patient was discharged nine days after the op-
eration with antibiotic and anti-inflammatory therapy, inter-
mittent catheterism and daily ultrasound checks of post-
voidal residue that normalized with value <100cc on the
13th day.

RESULTS

At 1-month follow-up the patient declared a complete
satisfaction, she was asymptomatic, with normal bladder-
urethral function and also a good control on anal-rectal
function (Wexner score =2). She only still complained a
light chronic pelvis pain (VAS=4) with occasional use of
FANS. She presented a 1° degree POP-Q asymptomatic
cystocele (Aa - 2, Ba -2), with an excellent suspension of
central compartment (C -5, D -6) and maintained perineal
thickness. No infection or rejection of the mesh occurred.

The patient underwent a check every six months with sta-
ble good results. 

In September 2009, 15 months after the pelvic floor re-
pair operation, she started her third pregnancy. During
pregnancy obstetrical visits are scheduled monthly, with
evaluation of POP-Q score and control of front and back
mesh insertion; the results were:
– immodified vaginal profile during the whole pregnancy
– excellent flussimetric controls of uterine plexus and of

placental, umbilical and fetal compartment;
– regular intra-uterine fetal growing curve

Pregnancy after advanced pelvic floor repair using CR-mesh (A.M.I.): a case report
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for future pregnancies. However, data on long term follow-
up for a large number of patients are lacking and further
studies are warranted to determine whether the pelvic floor
reconstruction surgery with vaginal meshes can be used in
pregnant women or women planning future pregnancies.
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INTRODUCTION

“Spinal cord injury (SCI) has been described as one of
the greater calamities that can befall humans. Learning of
the paralysis, bladder and bowel dysfunction, dependence
on others, mobility limitations, and high risks of complica-
tions (such as pressure ulcers) that a spinal injury entails,
most people who contemplate being forced to live this way
cannot see anything but a life of low quality and conclude
that they would rather be dead. Many individuals who ac-
tually incur an SCI indeed feel this way, at least initially.
Some people with SCI very rationally decide to commit sui-
cide, and others may do so during a period of depression
and despair that is not uncommon after SCI. The suicide
rate among individuals with SCI is about five times as high
as the population at large and may be underestimated be-
cause of the “indirect suicides” achieved by prolonged
self-neglect”. (Paragraph fully transcribed from Dijkers,
2005).1

Pelvic organ autonomic disorders and lower limb spastic-
ity and atrophy and their consequences (pressure ulcers, re-
current urinary infections, chronic renal failure etc.) are
among the most important factors affecting morbidity and
quality of life of thoracic spinal cord injured patients2,3 and
recovery of bladder and bowel function are the highest pri-
ority among para and tetraplegic patients.4

ELECTROSTIMULATION FOR THE TREATMENT OF
NEUROGENIC BLADDER DYSFUNCTION

The first reported attempt to electrically stimulate the neu-
rogenic bladder was reported in 1878, when Saxtorph MH
described a catheter shaped electrode to work as a cathode –
a method that showed acceptable results in treating bladder
hypotonia in children5, but not in spinal cord injured pa-
tients.6 Poor results were also observed with direct detrusor

Laparoscopic implantation of neuromodulators for treating
bladder and lower limb spasticity and promoting micturition
in spinal cord injured patients
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Abstract: Introduction: Pelvic organ autonomic disorders and lower limb spasticity and atrophy are among the most important factors affect-
ing morbidity and quality of life of thoracic spinal cord injured patients. Recently, the laparoscopic implantation of neuroprosthesis (LION)
is figuring as a possibly more specific and selective treatment for these affections. Objective: evaluate the effect of the LION procedure at on
bladder and rectal function and lower limb spasticity and contractility, to promote an alternative locomotion to thoracic spinal cord injured
patients. Methods: we report our first case of a LION procedure. The patient is a 29 year-old man, with C7-Th1 (neurological Th3) car spinal
cord injury since age 18 years, classified as grade B (ASIA), only due to rudimentary anal sensitiveness. Electrodes were implanted juxtaneu-
rally to the pudendal, sciatic and femoral nerves. Results: at one month follow-up bladder spasticity was completely resolved and bladder ca-
pacity doubled (190mL pre-op to 380mL post-op). Moreover, the patient was able to extend the knee from postoperative day one. Thirty-two
days after surgery, the right femoral nerve electrode was misplaced, requiring a reintervention and postponed the standing up training. At two-
months follow-up thighs circumference increased from 38.5 cm (right) and 42 cm (left) to 40 cm (right) and 42 cm (left), he is showing some
voluntary pelvic floor contraction, sensitivity improved on Th4 to Th11 and L2 to S4 dermatomes with the stimulator turned on and on Th4
and Th5 with it turned off. The stand up and walking training is planned to start at post-operative three months, in January. Conclusion: The
LION procedure offers new target nerves for modulation and is a promising method for motor and urologic rehabilitation in spinal cord in-
jured patients.
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stimulation, since the current intensity needed to achieve an
effective bladder contraction was too high, causing pain and
simultaneous urethral and pelvic floor muscles contraction.7

Attempts of deep spinal cord stimulation were made by
means of a needle electrode implanted in the posterior
horns, with up to 60% of the patients achieving satisfactory
micturition (low residual volume), diminishing the inci-
dence of lower urinary tract infections, increasing bladder
capacity and decreasing the need for catheterization. On the
other hand, the unspecific stimulation of the posterior horn
had many undesirable effects like inducing detrusor-sphinc-
ter dyssynergia, autonomic responses (swheating, tachycar-
dia etc.) and muscle spasms on the lower limbs. In this
manner, despite the acceptable success rates, the high inva-
siveness and the 40% failure rate hindered the progress of
this technique.8

Idealized by Brindley in 1977,9 sacral nerve roots stimu-
lation by means of a neuroprosthesis implantation showed
good results and became commercially available (Finetech-
Brindley Bladder System®, Finetech Medical® Ltd.,
Welwyn Garden City, UK), with more than 2500 proce-
dures performed worldwide, reaching 20 years of follow-
up.10 The prerequisites for implantation were the integrity
of the preganglionic parasympathetic neurons and a detru-
sor muscle preserved contractility.11 Posterior rizotomy was
performed at the moment of implantation, to treat the neu-
rogenic detrusor overactivity and pain.11,12 After the proce-
dure, most of the patients became or remained continent,
had their bladder capacity increased and managed to void
with low residual (less than 30mL) without the need of self-
catheterization, which drastically reduced the incidence of
urinary infections.13 Moreover, many reported electrically
induced bowel movements and penile erection.13,14

The low success of this device was due to the necessi-
ty of a highly invasive, difficult and hardly reproducible
procedure and to the irreversibility of the posterior rizo-
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patients, irreversible damage to the nerve roots was ob-
served.

The next obvious step was to use the LION as the pri-
mary procedure, since laparoscopy is a minimally invasive
approach, as opposed to the posterior laminectomy and
posterior rizotomy of Brindley’s procedure. The proposed
operative plan was to modulate the S2 and S3 nerve roots,
femoral and pudendal nerve, with the objective of treating
bladder and inferior limb spasticity and allowing for func-
tion recovery regardless of the absence of remaining
spinal-bulbo-spinal paths. In all patients, bladder capacity
was substantially increased and electrically induced mic-
turition micturition was achieved, leaving them free of
self-catheterization; lower limb spasticity was achieved;
in the two men, electrical induction of a satisfactory, sus-
tained, erection was also possible; and, at last, at 3, 6 and
9 months postoperatively, patients were able to stand up
by means of an electrically induced contraction of the
quadriceps.25

History has taught that the more peripheral (i.e. the more
specific) electrodes are implanted, the better are the results.
We are now conducting at our institution a randomized con-
trolled trial with implantation of electrodes on the femoral,
sciatic and pudendal nerves (Figure 1) with the objective of
controlling bladder and lower limb spasticity and allowing
for standing up and some limited walking. The preliminary
results of this promising study are to be published on the
next two years.

tomy, which, in cases of partial success or failure would
mean loss of reflex induced micturition, erection and
bowel movements and the loss of residual perineal sensi-
bility on patients with incomplete lesions.7 The percuta-
neous implanted quadripolar electrode (Interstim®,
Medtronic®, Minneapolis, USA) was developed in an at-
tempt to overcome those difficulties. It has managed to
increase bladder capacity in incomplete spinal cord in-
jured patients15-17 but with much inferior results in com-
plete injury patients,16-17 indicating that its main mecha-
nism of action would be the modulation of the remaining
spinal-bulbo-spinal paths.18

The laparoscopic implantation of neuroprosthesis (LI-
ON) has become possible through the Laparoscopic
Neuronavigation (LANN) technique, which was developed
in an attempt to preserve intrapelvic nerves during radical
gynecological surgeries.19-22 It consists of a series of nerve
dissection techniques by using intraoperative neurostimula-
tion to laparoscopically expose and identify the intrapelvic
nerves, leading to a great evolution on the anatomic knowl-
edge of the retroperitoneal spaces.23

The first LION procedures performed were rescue pro-
cedures after the explantation of a Brindley stimulator.24

The patients had previously undergone a dorsal implanta-
tion of a Brindley stimulator and needed to have it explant-
ed, due to cable or pulse generator infection or malfunc-
tion. Electrically induced micturition and defecation was
obtained in six out of the eight patients. In the other two

18

Figure 1. – Electrodes Placement: A - left femoral nerve; B - left sciatic and pudendal nerves; C - right femoral nerve; D - right sciatic and
pudendal nerves (PM - Psoas Muscle; IS - Ischial Spine; SN - Sciatic Nerve; SSL - Sacrospinous Ligament).
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HOW A LAX LIGAMENT MAY CAUSE URINARY
STRESS INCONTINENCE

The effective insertion point of the directional muscle forces
(arrows, figure 6), is the pubourethral ligament (PUL). In
figure 8, PUL is elongated (L) and so becomes loose. Because
the insertion point PUL is loose, the  PCM muscle forces
(arrows) are weakened and cannot stabilize the suburethral
vaginal hammock ‘H’ sufficiently for LP/LMA vectors to
rotate and ‘kink’ the proximal urethra . Instead, the posterior
urethral wall is pulled from closed ‘C’ to open ‘O’,
(‘funnelling’) exactly as happens during micturition.

MICTURITION

During micturition in a normal patient, the geometry is
exactly as depicted in figure 7, except that PCM relaxes, PUL
lengthens and LP/LMA vectors open out the posterior urethral
wall, vastly lowering urethral resistance; detrusor contracts
and empties the bladder. 

ROLE OF THE UTEROSACRAL LIGAMENT IN
MICTURITION

Once the forward PCM vector relaxes, LP vector stretches
back the vagina and posterior urethral wall, while the
downward LMA vector pulls down on the uterosacral ligament
(USL) to open out the posterior urethra (figure 9b). According
to Gordon’s Law, a lax USL will weaken the muscle
contraction (downward vector, figure 9b), so that the detrusor
has to contract against a tube not fully opened out. The
bladder has to work harder to expel the urine.  This is
interpreted by the patient as ‘obstruction’. 

NEUROLOGICAL CONTROL MECHANISMS

These are akin to an electronic system, with peripheral
sensors (bladder base stretch receptors, muscle spindles),
central processors  (cortical, subcortical) and intermediate
relay stations (spinal cord). The peripheral sensors work via
precise feedback mechanisms which co-ordinate contraction
and selective relaxation of smooth and striated muscles, organ
filling and emptying.   

ROLE OF LIGAMENTS AND VAGINAL ELASTICITY

A central thesis of the Theory is that these peripheral
sensors (bladder base stretch receptors, nerve endings) are 

Figure 8. — How a lax ligament may cause urinary stress inconti-
nence. O = open position of urethra; C = closed; L = excessive
length of the pubourethral ligament (PUL). The contractile
strengths of PCM, LP and LMA are weakened by a lax PUL.

Figure 9a (resting) and 9b (micturition) in a nulliparous female in
sitting position. The posterior urethral wall is opened out and
pulled back behind the vertical co-ordinate by the posterior vectors
(arrows) stretching the vagina’V’ backwards/downwards below the
horizontal co-ordinate. These vectors (arrows) pull against the
uterosacral ligament ‘USL’; B=bladder; PUL=pubourethral liga-
ment; R=rectum; V=vagina; LP=levator plate (angulated down-
wards by the white arrow, the LMA force. 

9a

9b
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ERRATA CORRIGE

In the article “A simplified bio -

mechanical perspective of the Integral

Theory System”, by F. Wagenlehner, 

B. Liedl and P. Petros (Pelviperineology

2012; 31 (4): 101-106), figures 9a and 9b

the figures are erroneously the same.

Here and in the online version the

correct sequence.
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