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Abstract

Background: Hemorrhoids are normal anatomical structures, present in individuals from birth and recognisable even in intrauter-
ine life. When we talk about haemorrhoids in actual fact we refer to the symptoms caused by haemorrhoids. Currently surgery is
considered the gold standard in the treatment of hemorrhoids.
Objectives: In our work we propose the application of an alternative, outpatient and painless treatment of hemorrhoids using
intraluminal injection of sclerosing foam (EndoTHeF), demonstrating the safety and feseability of this procedure.
Methods: We enrolled 615 patients from may 2008 to september 2018 with proctorragy from second and third degree hemorrhoids.
Regular 3-week control examinations for all patients were scheduled. A total of 1427 procedures were carried out, with an average of
2.32 sessions per patient.
Results: Four hundred seventy six patients were available for follow-up, which lasted on average 12 months. In 83% of the cases
proctorragy disappeared as early as after the first session. The analysis of a validity score concerning bleeding, pain level and sense
of discomfort reported by patients showed a statistically significant difference (P < 0.0015) between before and after procedure.
Conclusions: Hemorrhoidal endosclerosis with foam seems to be an effective and safe method to cure hemorrhoidal pathologies
and seems to offer good results in the short-middle term with acceptable results in terms of patient comfort and overall cost to
society.
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1. Background

Suffering from hemorrhoids is a common pathology in
countries with a high standard of living (1).

It has been calculated that in western countries 5% of
the population is affected by hemorrhoids and that at least
50% of adults have experienced symptoms related to this
condition in his life (2).

When talking about hemorrhoids there is a general ini-
tial misunderstanding. We often forget that hemorrhoids
are natural elements of the human anatomy. In common
language we use the word “hemorrhoids” to refer to symp-
toms and complications related to the latters, such as local
pain or proctorragy.

This initial misunderstanding has led to the wrong
conviction that, in order to cure symptoms connected with
hemorrhoids, it is essential to remove the anatomical ele-
ments which have created them.

The choice of the treatment disease depends on the
severity of the symptoms reported, on the extent of the
hemorrhoidal prolapse and, lastly, on how familiar the

doctor is with the various surgical and outpatient tech-
niques available nowadays.

2. Objectives

In this report we have analyzed the results of the out-
patient treatment of hemorrhoids using intraluminal in-
jection of sclerosing foam.

3. Methods

We examined 695 patients suffering from proctor-
ragy from June 2008 to May 2018. They all underwent
colonoscopy and a complete study of the colon.

Of the above number of patients 80 showed various
causes of bleeding such as polyps, diverticula, angiodys-
plasia, tumors and therefore they were excluded from this
study.

Six hundred fifteen patients were included, 237 males
(38.54%) and 378 females (61.46%) with an average age of
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48.5 (range 23 - 74), where the only ascertained cause for
bleeding was the presence of hemorrhoids (Table 1).

In 28 cases we found secondary, fourth degree hem-
orrhoids. These patients were affected by liver cirrhosis
and suffered from a serious portal hypertension with ac-
tive bleeding at the time of the examination. The remain-
ing 587 patients had primitive hemorrhoids, respectively
first degree hemorrhoids in 17 (2.8%) patients, second de-
gree hemorrhoids in 317 patients (51.4%), third degree hem-
orrhoids in 253 patients (41.1%) according to Goligher’s clas-
sification (Table 2) (3).

97 patients had already undergone surgery for their
hemorrhoids: Twenty nine were submitted to an hemor-
rhoidopexy according to Longo’s procedure and 39 had
an hemorrhoidectomy according to the Milligan-Morgan
technique. One patient had already undergone three sur-
gical operations in sequence: Two Milligan-Morgan treat-
ments and 1 hemorrhoidopexy treatment according to
Longo’s technique.

Seventy three patients (11.8%) under examination
showed generic symptoms of chronic fatigue syndrome
and deep asthenia, connected to serious microcytic
hypochromic anaemia, with hemoglobin values under 8
g/dL and an MCV lower than 70.

During the first discussion with the patients it was nec-
essary to explain the meaning of hemorrhoidal pathology,
the various possible treatments and the various surgical
and non-surgical treatments available, the endosclerosis
technique using a mousse, and to obtain their informed
consent to the treatment.

At the first visit all patients were also requested to fill in
a questionnaire concerning the quality of the information
they had received, the symptoms reported, the number of
bleeding episodes which occurred, the level of pain expe-
rienced (VAS scale), and the duration of discomfort (diffi-
culty to carry out daily activity) (Table 3). The answers to

Table 1. Patients in Whom the Only Known Cause of Bleeding Was Hemorrhoids

No. %

Males 237 38.54

Females 378 61.46

Table 2. Patients with Primitive Hemorroids Classified by the Goligher’s Classifica-
tion

No. %

1st degree 17 2.8

2nd degree 317 51.4

3rd degree 253 41.1

4th degree 28 4.7

those three questions are used to obtain a final score con-
cerning the suitability of the method. This was defined as
“validity score”, with a range between 3 and 12.

As additional step, patients were asked about the ex-
haustiveness of the information received, the time lapse
before going back to work and which information ob-
tained led them to prefer this technique to others.

The rectum was prepared using microclisms the
evening before treatment and in the morning when the
session was performed.

Patients arrived in the consulting room and were asked
to lie on their left side. In all cases vital functions were mon-
itored using a pocket oxygen meter.

Endoscopic examination was carried out using a dedi-
cated flexible video-endoscopic device with a diameter of
10mm which had been washed and sterilized at everytime
with peracetic acid.

We never used systemic sedation or local anesthesia.

Before rectoscopy manual exploration of the rectal am-
pulla was carried out. After introducing the endoscope
into the rectum, this was rotated 180° on its longitudinal
axis with a movement called “inversion”. This movement
makes it possible to visualize the pectinate line and the
hemorrhoidal plexus completely. At this point a needle
with a diameter of 23G is introduced through the operat-
ing channel of the endoscope. Each hemorrhoidal mass is
punctured at its origin, cranially to the pectinate line (Fig-
ure 1) where no sensitive innervation exists. Therefore the
procedure does not require anesthesia.

The decision concerning which masses had to be
treated depended on local objective evaluation at the time
when rectoscopy was carried out.

Figure 1. Endoscopic vision of hemorrhoids with the “inversion manoeuvre”
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Table 3. Endoscopic Vision of Hemorrhoids with the “Inversion Manoeuvre”

Validity Score

1 2 3 4

Proctorragy Never < 1 episode/mo < 1 episode/wk > 1 episode/mo

VAS 0 - 1 2 - 4 5 - 7 8 - 10

Discomfort < 3 d/mo < 7 d/mo > 7 d/mo Always

Abbreviation: VAS, visual analogue scale.

The sclerosing foam (mousse) was injected into each
mass to be treated. The foam had already been prepared
according to the Tessari’s method (1). Two 10 cc and 5 cc sy-
ringes were connected by a 3-way stopcock luer-lock (Fig-
ure 2). The syringes contained air and a sclerosing agent
(3% polydocanole), with a gas/liquid ratio of 4:1 respec-
tively. Twenty passages from one syringe to the other were
made in order to create a good quality foam with small
tough bubbles.

The quantity of injected medication per individual
hemorrhoidal mass was never higher than 2 cc. The av-
erage quantity of foam injected during each section was
from 6 cc up to a maximum of 8 cc.

At the end of the session we always removed the air
which had been conveyed into the rectum. The average du-
ration of each session was 8 minutes (range 5 - 12).

During the first treatments we used the angiographic
hall method and checked the foam injection using io-
date contrast means mixed with foam (Figure 3) to assess
whether the foam had been distributed correctly inside
the hemorrhoidal mass.

After getting dressed, patients were instructed on the
therapy they had to follow at home. Medical therapy in-
cluded the use of bio-flavonoids with a dosage of 3000

Figure 2. Preparing sclerosing foam

Figure 3. Angiographic scan

mg/day for the first six days and then 1000 mg/day for the
remaining weeks of treatment. We always recommended
a diet rich in fibre (5 g per day) and the application of a lo-
cal perirectal cream based on calcium antagonists. The use
of a mesalamine based endo-rectal gel until the disappear-
ance of symptoms was recommended to patients suffering
from local pain which had been the result of former hem-
orrhoidal flebitis.

At the end of this procedure patients resumed their
usual daily activity.

We scheduled regular 3-week control examinations for
all patients and they underwent an average of three ses-
sions each. At the end of the last session, further treatment
was planned in the case of persistence of symptoms or of
incomplete sclerosis resulting from endoscopic examina-
tion.

We carried out a total of 1427 procedures on 615 pa-
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tients, with an average of 2.32 sessions per patient.
Four hundred seventy six patients were available for

follow-up, which lasted on average 12 months. A second
questionnaire, similar to the questionnaire given before
starting the treatment, was filled in at the end of the ob-
servation period.

The data of the questionnaires given to the same pa-
tients before and after treatment was then compared.

A statistical analysis of the results of the “validity score”
was carried out using the student’s “t” test.

4. Results

The X-ray control of the applied method has made pos-
sible the control of the foam distribution. It was possible to
demonstrate the presence of foam only in the treated hem-
orrhoids, without loss of contrast in the perirectal tissues.

In 12 cases we carried out more than five sessions due
to persistent bleeding.

After beginning the treatment, after three and five ses-
sions respectively, 2 patients suffering from 3rd degree
hemorrhoids opted for a surgical hemorrhoidectomy due
to recurring proctorragy.

Out of the 73 patients suffering from serious anemia
41 underwent transfusion with two units of concentrated
red blood cells. The other 32 showed normalization of the
hematocrite on average 30 days after the treatment with
the sclerosing mousse and after suitable iron-tablet ther-
apy.

In 83% of the cases proctorragy disappeared as early as
after the first session.

Twenty three patients (3.7%) reported local itchiness
which decreased naturally after a few days. Seventy pa-
tients (2.7%) reported local pain which was kept well under
control using local anti-inflammatory medication. No fur-
ther complications were observed.

The assessment of the questionnaires returned
showed that the treatment had been generally well
appreciated. Patients especially appreciated the total
absence of pain during and after the treatment and the
immediate resumption of normal daily activities. When
asked why they had opted for this method, 98.3% of pa-
tients answered that they wished to solve their problems
using a method potentially without pain, even though the
possibility of having to repeat the treatment existed. An-
other frequent answer was that patients had heard about
the positive experiences of relatives or acquaintances who
had undergone this treatment.

The analysis of the validity score showed a statistically
significant difference (P < 0.0015) as far as bleeding, the
pain level and the sense of discomfort reported by patients
before and after the procedure were concerned (Figure 4).

VAS: Visual Analogue Scale of Pain 

Hematochezia VAS Discomfort

1 Visit

12 Months Follow-Up12

10

8

6

4

2

0

P < 0,0015

Figure 4. Quationnaire result

5. Discussion

Hemorrhoids are normal anatomical elements present
in each individual since birth, recognizable even during in-
trauterine life (1, 2).

When we talk about hemorrhoids we refer to the symp-
toms caused by the latter. Local pain in the perianal area
and proctorragy are two of the most frequent causes which
lead patients to turn to their GP, generally after suffering
for a long time.

Until today, surgery remains the most frequently pro-
posed treatment for curing hemorrhoids. Each surgical op-
eration is based on precise indication, has consolidated re-
sults and has a documented number of complications and
recurrences (4-7). Also in our experience 97 patients had re-
currence after several hemorrhoidectomy treatments.

Sclerosis is probably the oldest technique among non-
invasive methods. Already in the eighties Badon published
a systematic work on hemorrhoid sclerosis (8). Sclerosing
foam injected directly into the hemorrhoid by an anoscope
is able to create a fibrosis in the hemorrhoid. However
sclerosing treatment has always been indicated for first or,
maximum, second degree hemorrhoids and after the ini-
tial enthusiasm which lasted a few years, this technique
was basically abandoned due to the high number of recur-
rencies.

The renaissance of phlebology occurred around the
early years of the new century thanks to the introduc-
tion of the foaming foam (9-22) has allowed to reconsider
the sclerosis of hemorrhoids, no longer injecting liquid
medicine but sclerosing foam (23).

The advantages of injecting sclerosing medication in
the form of foam rather than liquid are multiple. First of
all the amount of active medication able to damage the en-
dothelium is higher. This happens due to the fact that the
foam is able to dislocate blood, to create a marked vessel
spasm and to the fact that bubbles, if very small, make it
possible to distribute the medication homogeneously on
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all the walls of the blood vessel (9, 10). In an “in vivo” study
Orsini and Brotto demonstrated that severe damage of the
endothelium and of the tunica media of the vein sclerosed
(11) take place only two minutes after injecting the foam.
After a few minutes the endothelium actually detaches it-
self from the wall. About 30 minutes after the injection mi-
crothrombi form and a fibrotic reaction leading to the scle-
rosis of the blood vessel takes place.

We based ourselves on the abundant Literature con-
cerning sclerosing mousse (9-22) and on the work already
published on the subject (23) and started treating our pa-
tients suffering from bleeding hemorrhoids with scleros-
ing foam. We injected the mousse directly into the hem-
orrhoidal varicose masses by using a flexible endoscope
and a disposable endoscopic needle. We decided to ap-
proach hemorrhoids endoscopically and not by punctur-
ing them directly from the outside for anatomical reasons:
It is well known that the toothed (or pectinate) line from
which hemorrhoidal plexus originate marks the passage
between a proximal area covered by the colon epithelium
which does not have pain sensitive receptors, and a more
distal area covered by squamous epithelium rich in sensi-
tive nerves. Endoscopic vision makes it possible to recog-
nize this line very clearly due to the magnification of the
image using digital technique and puncture the hemor-
rhoidal plexus in a non-sensitive area. This is why this tech-
nique can be applied without anesthesia or sedation.

In contrast to various surgical operations and other
outpatient treatment, at the end of the treatment patients
are invited to stand up and leave the surgery. Patients gen-
erally go back to their daily activities on the same day as the
treatment.

At the end of the three sessions, considered the best
therapeutical plan, the technique has shown that both
pain and bleeding can be kept under control and that af-
ter one month following the first treatment hematocrite
values go back to a normal level in patients who were suf-
fering from serious anemia.

Rare complications reported in the literature (24) con-
cerning direct injection into the hemorrhoid using liquid
medication are perirectal abscess, pain in the area of injec-
tion or in the prostatic area and erection malfunction. We
did not observe any complications when we injected scle-
rosing foam into the hemorrhoidal masses. Only two pa-
tients had to be treated with local medication due to pe-
rianal itching, which disappeared quickly after this local
therapy.

Our patients’ follow-up period is still too short to eval-
uate the long-term results of this method. In two cases we
carried out five applications due to renewed signs of bleed-
ing even twelve months their the last session.

In all cases we treated recurrence with one or two ad-

ditional sessions and patients did not report any discom-
fort. In 2 cases patients interpreted the recurrence of bleed-
ing as a failure of this method and wished to undergo tra-
ditional surgery. On the contrary, in our experience we
treated 73 patients suffering from proctorragy years after
surgery. Twelve months after the last endosclerosis ses-
sion, one patient whose work had been significantly lim-
ited by local pain and constant bleeding after two Milligan-
Morgan treatments and one Long treatment, reported ab-
solute well being and normal daily activity after three en-
dosclerosis sessions.

At this point the following questions arise sponta-
neously:

- First question: Do we really have to strip hemorrhoids
or is it enough to keep symptoms under control? If, as it
appears from our first experience, this technique seems to
stop proctorragy and reduce local pain to a point that it dis-
appears, maybe we should discuss whether it makes sense
to subject our patients to the stress of surgery.

- Second question: Can hemorrhoids be effectively and
definitively cured using the various surgical techniques
available today? Having seen the recurrence data reported
in the literature (23), the answer can only be questionable.
In literature we have already seen that a variable degree
of proctorragy is reported even after surgery is considered
radical (23). In contrast, we do not have any response con-
cerning treatment of hemorrhoids using foam. The tech-
nique is too recent and not yet widely used and follow-up
has been too short to make assessments. But, Yet again,
is this a really important matter? If a successful, painless
treatment with foam makes it possible to resume normal
activity immediately, is it so inconvenient for patients in
terms of pain, discomfort and loss of time to undergo a
new sclerotherapy session when symptoms should reap-
pear?

- At the end, the real questions are: Is it really so impor-
tant to cure hemorrhoids in an extreme way? Is it not more
important to concentrate our resources on solving our pa-
tients’ symptoms connected to hemorrhoids?

There are still no answers based on solid and proven
scientific evidence to these questions. New prospective,
multi-centre, randomized studies are necessary to com-
pare the methods available to cure hemorrhoids. In any
case, sclerosing foam should be considered modernly as
an effective and safe method for the treatment of hemor-
rhoids.

5.1. Conclusions

The use of foam within the phlebological ambit has
changed the approach to varicous pathologies in many
countries. Consolidated surgical methods such as the
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stripping of the great saphenous vein or surgical correc-
tion of various recurrence are being redefined as foam has
shown to be effective in the treatment of these pathologies,
to improve patient quality of life and overall cost to society.

The work we have presented refers to this context.
Even in its initial experimental phase, hemorrhoidal

endosclerosis using foam seems to be an effective and safe
method to cure hemorrhoidal pathologies and seems to of-
fer good results in the short term with acceptable results in
terms of patient comfort and overall cost to society.

Further work involving a larger number of cases and
a longer follow-up period are necessary to validate this
method.

Footnotes

Authors’ Contribution: All the authors have made sub-
stantial contributions to the conception and design of the
study, acquisition of data, analysis and interpretation of
data.

Conflict of Interests: All the authors declare that there is
no potential personal conflict of interest.

Ethical Considerations: No ethical consideration needs.
The work is an outpatient, extra-hospital work.

Financial Disclosure: All the authors declare that there
is no potential personal conflict of interest or financial dis-
closures.

Funding/Support: This study was not supported by grant
in any of his parts.

References

1. Riss S, Weiser FA, Schwameis K, Riss T, Mittlbock M, Steiner G, et
al. The prevalence of hemorrhoids in adults. Int J Colorectal Dis.
2012;27(2):215–20. doi: 10.1007/s00384-011-1316-3. [PubMed: 21932016].

2. Fox A, Tietze PH, Ramakrishnan K. Anorectal conditions: Hemor-
rhoids. FP Essent. 2014;419:11–9. [PubMed: 24742083].

3. Goligher T. Surgery of the anus, rectum and colon. London: Bailliere Tin-
dall; 1976.

4. Tjandra JJ, Chan MK. Systematic review on the procedure for pro-
lapse and hemorrhoids (stapled hemorrhoidopexy). Dis Colon Rec-
tum. 2007;50(6):878–92. doi: 10.1007/s10350-006-0852-3. [PubMed:
17380367].

5. Picchio M, Greco E, Di Filippo A, Marino G, Stipa F, Spaziani E. Clinical
outcome following hemorrhoid surgery: A narrative review. Indian J
Surg. 2015;77(Suppl 3):1301–7. doi: 10.1007/s12262-014-1087-5. [PubMed:
27011555]. [PubMed Central: PMC4775648].

6. Sultan S. Longo procedure (Stapled hemorrhoidopexy): In-
dications, results. J Visc Surg. 2015;152(2 Suppl):S11–4. doi:
10.1016/j.jviscsurg.2014.07.009. [PubMed: 25303874].

7. Bove A, Bongarzoni G, Palone G, Chiarini S, Calisesi EM, Corbellini
L. Effective treatment of haemorrhoids: Early complication and late
results after 150 consecutive stapled haemorrhoidectomies. Ann Ital
Chir. 2009;80(4):299–303. [PubMed: 19967889].

8. Badon A. [Sclerotherapy of hemorrhoids]. Phlebologie. 1980;33(4):613–
6. French. [PubMed: 7454830].

9. Tessari L, Cavezzi A, Frullini A. Preliminary experience with a new
sclerosing foam in the treatment of varicose veins. Dermatol Surg.
2001;27(1):58–60. doi: 10.1097/00042728-200101000-00017. [PubMed:
11231246].

10. Frullini A, Cavezzi A. Sclerosing foam in the treatment of vari-
cose veins and telangiectases: History and analysis of safety and
complications. Dermatol Surg. 2002;28(1):11–5. doi: 10.1097/00042728-
200201000-00003. [PubMed: 11991262].

11. Orsini C, Brotto M. Immediate pathologic effects on the vein
wall of foam sclerotherapy. Dermatol Surg. 2007;33(10):1250–4. doi:
10.1111/j.1524-4725.2007.33261.x. [PubMed: 17903159].

12. Breu FX, Guggenbichler S. European consensus meeting on
foam sclerotherapy, April, 4-6, 2003, Tegernsee, Germany. Der-
matol Surg. 2004;30(5):709–17. discussion 717. doi: 10.1111/j.1524-
4725.2004.30209.x. [PubMed: 15099312].

13. Breu FX, Guggenbichler S, Wollmann JC. 2nd European consen-
sus meeting on foam sclerotherapy 2006, Tegernsee, Germany.
Vasa. 2008;37 Suppl 71:1–29. doi: 10.1024/0301-1526.37.1.90. [PubMed:
18426039].

14. Morrison N. Ultrasound-guided foam sclerotherapy: Safety and ef-
ficacy. Phlebology. 2009;24(6):239. doi: 10.1258/phleb.2009.009062.
[PubMed: 19952378].

15. Coleridge Smith P. Sclerotherapy and foam sclerotherapy for varicose
veins. Phlebology. 2009;24(6):260–9. doi: 10.1258/phleb.2009.009050.
[PubMed: 19952382].

16. Cavezzi A, Mosti G, Campana F, Tessari L, Bastiani L, Urso SU.
Catheter foam sclerotherapy of the great saphenous vein, with peris-
aphenous tumescence infiltration and saphenous irrigation. Eur J
Vasc Endovasc Surg. 2017;54(5):629–35. doi: 10.1016/j.ejvs.2017.08.004.
[PubMed: 28927554].

17. Baeshko A, Shestak N, Korytko S. Results of ultrasound-guided foam
sclerotherapy of the great saphenous vein with new parameters
of the technique. Vasc Endovascular Surg. 2016;50(8):528–33. doi:
10.1177/1538574416675482. [PubMed: 27837181].

18. Venermo M, Saarinen J, Eskelinen E, Vahaaho S, Saarinen E, Railo M,
et al. Randomized clinical trial comparing surgery, endovenous laser
ablation and ultrasound-guided foam sclerotherapy for the treat-
ment of great saphenous varicose veins. Br J Surg. 2016;103(11):1438–
44. doi: 10.1002/bjs.10260. [PubMed: 27561823]. [PubMed Central:
PMC5095806].

19. Alder G, Lees T. Foam sclerotherapy.Phlebology. 2015;30(2 Suppl):18–23.
doi: 10.1177/0268355515589536. [PubMed: 26556698].

20. Darvall KA, Bate GR, Bradbury AW. Patient-reported outcomes 5-
8 years after ultrasound-guided foam sclerotherapy for varicose
veins. Br J Surg. 2014;101(9):1098–104. doi: 10.1002/bjs.9581. [PubMed:
24962055].

21. Pannier F, Rabe E. Results from RCTs in sclerotherapy: European
guidelines for sclerotherapy in chronic venous disorders*. Phlebol-
ogy. 2014;29(1 suppl):39–44. doi: 10.1177/0268355514528133. [PubMed:
24843084].

22. Williamsson C, Danielsson P, Smith L. Catheter-directed foam scle-
rotherapy for chronic venous leg ulcers. Phlebology. 2014;29(10):688–
93. doi: 10.1177/0268355513505506. [PubMed: 24072751].

23. Benin P, D’Amico C. Foam sclerotherapy with Fibrovein (STD) for the
treatment of hemorrhoids, using a flexible endoscope. Minerva Chir.
2007;62(4):235–40. [PubMed: 17641583].

24. Gupta N, Katoch A, Lal P, Hadke NS. Rectourethral fistula after in-
jection sclerotherapy for haemorrhoids, a rare complication. Col-
orectal Dis. 2011;13(1):105. doi: 10.1111/j.1463-1318.2009.02156.x. [PubMed:
20002694].

6 Ann Colorectal Res. 2018; 6(4):e86297.

http://dx.doi.org/10.1007/s00384-011-1316-3
http://www.ncbi.nlm.nih.gov/pubmed/21932016
http://www.ncbi.nlm.nih.gov/pubmed/24742083
http://dx.doi.org/10.1007/s10350-006-0852-3
http://www.ncbi.nlm.nih.gov/pubmed/17380367
http://dx.doi.org/10.1007/s12262-014-1087-5
http://www.ncbi.nlm.nih.gov/pubmed/27011555
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4775648
http://dx.doi.org/10.1016/j.jviscsurg.2014.07.009
http://www.ncbi.nlm.nih.gov/pubmed/25303874
http://www.ncbi.nlm.nih.gov/pubmed/19967889
http://www.ncbi.nlm.nih.gov/pubmed/7454830
http://dx.doi.org/10.1097/00042728-200101000-00017
http://www.ncbi.nlm.nih.gov/pubmed/11231246
http://dx.doi.org/10.1097/00042728-200201000-00003
http://dx.doi.org/10.1097/00042728-200201000-00003
http://www.ncbi.nlm.nih.gov/pubmed/11991262
http://dx.doi.org/10.1111/j.1524-4725.2007.33261.x
http://www.ncbi.nlm.nih.gov/pubmed/17903159
http://dx.doi.org/10.1111/j.1524-4725.2004.30209.x
http://dx.doi.org/10.1111/j.1524-4725.2004.30209.x
http://www.ncbi.nlm.nih.gov/pubmed/15099312
http://dx.doi.org/10.1024/0301-1526.37.1.90
http://www.ncbi.nlm.nih.gov/pubmed/18426039
http://dx.doi.org/10.1258/phleb.2009.009062
http://www.ncbi.nlm.nih.gov/pubmed/19952378
http://dx.doi.org/10.1258/phleb.2009.009050
http://www.ncbi.nlm.nih.gov/pubmed/19952382
http://dx.doi.org/10.1016/j.ejvs.2017.08.004
http://www.ncbi.nlm.nih.gov/pubmed/28927554
http://dx.doi.org/10.1177/1538574416675482
http://www.ncbi.nlm.nih.gov/pubmed/27837181
http://dx.doi.org/10.1002/bjs.10260
http://www.ncbi.nlm.nih.gov/pubmed/27561823
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5095806
http://dx.doi.org/10.1177/0268355515589536
http://www.ncbi.nlm.nih.gov/pubmed/26556698
http://dx.doi.org/10.1002/bjs.9581
http://www.ncbi.nlm.nih.gov/pubmed/24962055
http://dx.doi.org/10.1177/0268355514528133
http://www.ncbi.nlm.nih.gov/pubmed/24843084
http://dx.doi.org/10.1177/0268355513505506
http://www.ncbi.nlm.nih.gov/pubmed/24072751
http://www.ncbi.nlm.nih.gov/pubmed/17641583
http://dx.doi.org/10.1111/j.1463-1318.2009.02156.x
http://www.ncbi.nlm.nih.gov/pubmed/20002694
http://colorectalresearch.com

	Abstract
	1. Background
	2. Objectives
	3. Methods
	Table 1
	Table 2
	Table 3
	Figure 1
	Figure 2
	Figure 3

	4. Results
	Figure 4

	5. Discussion
	5.1. Conclusions

	Footnotes
	Authors' Contribution: 
	Conflict of Interests
	Ethical Considerations: 
	Financial Disclosure: 
	Funding/Support: 

	References

