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Abstract: Hemorrhoids are one of the most common ailments known. Often described as
“varicose veins of the anus and rectum”, hemorrhoids are enlarged, bulging blood vessels in,
and about the anus and lower rectum. About 75% of people will have hemorrhoids at some
point in their lives. This paper shares the results from the clinical evaluation conducted to study
effects of cryotherapy in treating uncomplicated hemorrhoids. The device used in the study is
based on topically-applied cold therapy which can produce vasoconstriction in the tissues, tissue
hypoxia, analgesia, and muscle relaxation. Cryotherapy was shown to be statistically similar
or superior to proctology ointment in some of the parameters studied such as reduction of pain
and hemorrhage. Overall it was observed that cryotherapy device contributes to improving the
quality of life of patients with hemorrhoids.
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Introduction

Hemorrhoidal disease has been one of the most common human ailments. Hippocrates
(460-377 BC) in the Hippocratic Corpus made reference to hemorrhoids and proposed
medical and surgical treatments. Galen (131-201 AD) in De Medicina described
hemorrhoid ligation and extirpation of hemorrhoids, as well as their complications.
Maimonides (1235-1305 AD) in his Treatise on Hemorrhoids noted the importance of
diet and detailed a number of treatments to alleviate hemorrhoidal symptoms, including
“fatty chicken broth.” He also recommended medicines to be applied as suppositories,
creams, or enemas to eliminate or prevent symptoms.'

The term “hemorrhoids” comes from the Greek word “haimorrhoides”, which
means: haima(blood or bleeding) and rhoos(flow).? It is difficult to have an exact
measure of the prevalence of this disease, but we can state with confidence that in
Mexico at least 5% of the general population have hemorrhoid-related symptoms.
Rare before the age of 20 years, hemorrhoidal symptom frequency increases with age;
probably 50% of adults 50 years or older have experienced hemorrhoidal symptoms
at some time in their lives.>*

The etiology of hemorrhoids has never been proven. For many years, it was thought
that hemorrhoids were made up of dilations in blood vessels of the upper and lower
hemorrhoidal plexus, but the real explanation may not be so simple. In general, it
has not been possible to identify a particular cause that triggers the condition, and
it is commonly accepted that certain factors can play a role in the process in a given
patient. The most consistent of these is constipation: with greater effort made dur-
ing evacuation, congestion occurs in the anal cushions. With constant straining, the
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supports of these cushions become distended and cause
hemorrhoidal prolapse below the anorectal junction and
outside the anal canal. However, it is important to note that
not all patients with hemorrhoidal disease are constipated.
Therefore, alcohol, spicy foods, constipation, diarrhea,
pregnancy, occupation, sedentary life style, and possibly
other factors should be considered as predisposing, not as
etiologic, factors.

To promote better understanding of hemorrhoidal disease,
the Coloproctology Unit of the Gastroenterology Depart-
ment, Hospital General de México, classifies hemorrhoids
as internal or external. Patients usually have a combination
of both types; only a minority of patients has only one type.
Internal hemorrhoids are considered arbitrarily as small,
medium, or large, and are covered by skin. They are located
at the lower end of the rectum, are covered by mucosa, and
are clinically graded. Grade I hemorrhoids are those that
bleed. Grade II hemorrhoids are those that bleed and extend
throughout the anal canal, but do not project outside the
canal, and spontaneously retract. Grade III are hemorrhoids
that bleed and prolapse outside the anus during defecation
and retract spontaneously or require manual retraction.
Finally, grade IV hemorrhoids are those that bleed and are
permanently prolapsed.’

Current treatment for hemorrhoidal disease should be
tailored individually for each case; possible treatments are
medical, nonsurgical alternative, and surgical treatment.*
Medical treatment should be used on all patients with
hemorrhoidal symptoms, but especially in patients with
Grade I or II hemorrhoidal disease, treatment is based on
regularizing bowel habits. To do this, the patient should
be instructed on the type of diet to follow, primarily a diet
rich in fiber, free of irritants, and with an adequate amount
of fluids. In a small number of cases, hydrophilic agents
such as seeds of psyllium plantago, among other seeds,
may be added.'* Whereas ointments or suppositories to
treat hemorrhoidal disease are somewhat useful, most
provide only symptomatic treatment but not a long-term
solution. The classic treatment for this disease has been
surgical, but postoperative pain, hospital cost, time away
from work, and patient reluctance have led to the creation
of procedures that avoid these drawbacks. Nonsurgical
alternatives for hemorrhoidal disease include elastic band
hemorrhoid ligation, sclerotherapy, cryotherapy, bipolar
coagulation (BICAP; Circon-Acmi, Stamford, CT, USA),
galvanic current (Ultroid®, Vascular Technologies, Inc,
Tampa, FL, USA), and photocoagulation with infrared
radiation.> 3

The Hemor-Rite® cryotherapy device (Med-Rite
Laboratories, Dallas, Texas, USA), anatomically designed
for the application of cold therapy (cryotherapy) directly on
external and internal hemorrhoidal masses, is a new alterna-
tive for treatment of uncomplicated hemorrhoidal disease.
The purpose of the present study is to evaluate the Hemor-
Rite® device and to compare it to proctology ointment (PO)
(100 g contains 5 g of tribenoside and 2.12 g of lidocaine
hydrochloride) and placebo (petrolatum).

Materials and methods

Study participants and groups

The participants in this randomized, prospective, longitu-
dinal, balanced multiple-dose comparative and descriptive
study of three possible treatments were patients who
were initially seen by the lead investigator of this study
at the Coloproctology Unit of the Gastroenterology
Department, Hospital General de Mexico from October
2011 to May 2012, and who met the criteria for inclusion.
The clinical files of 108 patients were reviewed, but only
90 met the criteria for inclusion. Of these 90 patients,
53 (58.89%) were male and 37 (41.11%) were female, with
an overall average age of 44 years (average 42.58 for males
and 46 for females) with an age range of 21 to 69 for men
and 26 to 85 for women.

Inclusion criteria were as follows: individuals between the
ages of 18 and 65 years, weighing more than 60 kg, patients
who were seen initially at the Coloproctology Unit of the
Gastroenterology Department, Hospital General de México
or the private office of the lead investigator for symptoms of
uncomplicated hemorrhoidal disease without an additional
anorectal pathology such as anal fissure or fistula, abscess,
or perianal lesions; and patients who had undergone procto-
logical examination by the lead investigator of the clinical
trial or by a resident from the Coloproctology Specialization
Program at the hospital, to determine whether the patient
presented a clinical picture indicating hemorrhoidal disease.
Exclusion criteria were as follows: patients with another
anorectal condition such as anal fissure or anal fistula, among
others; patients who had no symptoms of external or internal
hemorrhoids at the initial consultation; and patients who had
previously undergone anorectal surgery.

The patients were randomly assigned to one of the three
groups: members of the first group received the Hemor-Rite®
cryotherapy device, which was applied as directed three times
per day for 8 minutes for 6 days. Patients in the second group
were treated with PO applied three times per day for 6 days,
and the third group was treated with the placebo applied three
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times per day for 6 days. Three of the 37 women included
in this study were pregnant; one was 26 weeks pregnant,
another 29 weeks, and another 34 weeks. Two of the preg-
nant women were included in the Hemor-Rite® cryotherapy
device group, and the other in the placebo group. Informed
consent was obtained from all patients. We took a complete
clinical history from all patients and performed a proctologi-
cal examination that included inspection of the anoperineal
region, manual examination of the rectum, and examination
with a 25 cm rigid proctosigmoidoscope.

Elimination criteria were: patients who did not correctly
apply the Hemor-Rite® cryotherapy device the correct number
of times, or for the right length of time; those who did not apply
the PO or the placebo three times per day for six days; and
finally, patients who did not come to their checkup 7 days after
the start of treatment. Thirty-two patients were eliminated.

The following patient-characteristic variables were ana-
lyzed: age, sex, reason for consultation, duration of disease,
grade, treatment used, bleeding, anal pain and itching. Pain
was rated based on a visual analog scale for pain, from 0 for
absence of pain to 10 for extremely severe pain; it was assessed
three times per day for 6 days. Rectal bleeding was classified as
absent, mild, moderate, and severe, and was assessed three times
per day for 6 days. Classifications of pain and bleeding were
recorded on an information form filled out by the patient.

Structure and application

of the medical device

The Hemor-Rite® cryotherapy device is anatomically
designed for the direct application of cold therapy to the
external and internal hemorrhoidal masses. It was designed
with consideration of human anatomy and medical concepts
for treatment of this medical condition. It has been shown

Table | Size of the effect per treatment group and sex

Mean Standard
deviation
Treatment
Hemor-Rite® cryotherapy device* 0.71 0.24
Proctology ointment 0.89 0.19
Placebo 1.47 0.18
Sex
Male 0.83 0.18
Female 1.21 0.19

Note: *Med-Rite Laboratories, Dallas, TX, USA.

that direct application of cold can provide immediate relief
of pain, itching, and inflammation due to the vasoconstrictive
and analgesic properties of this medical device.

The device is made up of two plastic pieces. The crown, which
is inserted into the rectum, has a curved tip to facilitate insertion.
The base is longer than it is wide. The two pieces (crown and
base) meet at the base and are joined there. The crown is 4.56 cm
high. The maximum diameter is 3.25 cm. The base is 0.71 cm
high and 6.19 cm long (Figure 1). The device as supplied is
packaged in a plastic case and includes two bottles of lubricant
to facilitate insertion. Before delivery to the patient in our study,
the device was stored at room temperature and required no further
preparation. The patient was instructed to place the device in the
freezer for at least 3 hours immediately after taking it home; at
this time, the device is ready to be used.

Results

Pain assessment

An analysis of repeated samples was performed to explore
the effect of the three treatments on the dependent variable
of pain assessment. We also analyzed the effect of sex and
the presence, or absence, of pain (before starting treatment)
on the dependent variable. We used age, type of internal
hemorrhoid (grade I, II, III, or IV), type of external hemor-
rhoid (small, medium, or large), and baseline pain assess-
ment as covariates. Treatment group, sex, type of internal
hemorrhoid, age, and baseline pain assessment proved to

Table 2 Size of the effect corresponding to treatment group and

sex
Size of the effect
(difference in
marginal means)
Treatment
Hemor-Rite® cryotherapy device* versus placebo  —0.73
Proctology ointment versus placebo -0.59
Sex
Figure | The Hemor-Rite® cryotherapy device (Med-Rite Laboratories, Dallas, Male versus female 0.35
TX, USA). Note: *Med-Rite Laboratories, Dallas, TX, USA.
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Figure 2 Day-by-day pain comparison of the various treatments used.
Note: *Med-Rite Laboratories, Dallas, TX, USA.

be statistically significant (P < 0.05). The marginal mean
estimated per group and sex is shown in Tables 1 and 2 and
in Figures 2, 3, and 4.

Bleeding assessment
The bleeding variable was analyzed using generalized estimat-
ing equations to evaluate the association between selected

factors and the dependent variable of the presence of moder-
ate to severe bleeding, whereas the covariates were checked
and adjusted for repeated samples. The factors explored were
treatment group, sex, presence or absence of pain (prior to
start of treatment), type of internal hemorrhoid (Grade I, II,
II1, or IV), type of external hemorrhoids (small, medium, or
large), number of days, and applications (during the day);

3.5
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—A— Proctology ointment
—8— Placebo
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Figure 3 Day-by-day pain comparison of the different treatments used in the three applications per day.

Note: *Med-Rite Laboratories, Dallas, TX, USA.
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Table 3 The estimated probabilities of moderate to severe
bleeding for the three treatment groups

OR P-value

Treatment

Proctology ointment versus Hemor-Rite® 6.31 0.002

Placebo versus Hemor-Rite® 6.47 0.001
Day

2 versus | 1.17 0.732

3 versus | 0.36 0.097

4 versus | 0.30 0.049

5 versus | 0.09 0.001

6 versus | 0.19 0.021
Application

2 versus | 0.49 <0.001

3 versus | 0.37 <0.001

Note: *Med-Rite Laboratories, Dallas, TX, USA.
Abbreviation: OR, Odd ratio.

the covariates were age, baseline bleeding, and baseline pain
assessment. Baseline bleeding, number of days of application
and treatment group were statistically significant (P < 0.05).
The odds ratios of the significant variables are shown in
Tables 3 and 4.

We also compared the possibility of moderate or severe
bleeding occurring in the three treatments studied. We found
moderate or severe bleeding to be significantly lower in patients
who used Hemor-Rite® cryotherapy device (Figure 5).

Additional assessments

of the cryotherapy device

The 30 patients (100%) in the Hemor-Rite® cryotherapy
device group studied experienced no discomfort, injuries, or
symptoms from the insertion or temperature of the device.

Discussion

Data published by the National Center for Disease Staging in
the United States indicate that 10,000,000 people suffer from
hemorrhoids in the United States alone.'* It is impossible to
know its incidence in Mexico, but the Coloproctology Unit
of the Gastroenterology Department, Hospital General de
Meéxico accounts for 30% of the patients who are seen for
the first time, with a similar prevalence in both sexes, which
is consistent with reports from other studies."!>16

Table 4 The probabilities of moderate to severe bleeding for the
three treatment groups with a confidence interval of 95%

Treatment Estimated 95% confidence
probability interval
Hemor-Rite®* 0.082 0.025 0.140
Proctology ointment 0.400 0.299 0.503
Placebo 0.433 0.356 0.511

Note: *Med-Rite Laboratories, Dallas, TX, USA.

Pain score

Placebo

Hemor-Rite®

Proctology ointment

Figure 4 Final pain score for the three treatment alternatives.
Note: *Med-Rite Laboratories, Dallas, TX, USA.

The course of hemorrhoidal disease in patients at the time
of the initial consultation was usually more than 24 months;
this can be attributed to a number of factors, such as econom-
ics, embarrassment, lack of information, self-medication,
or fear, which prevent patients from seeing a physician in a
timely manner. Consistent with data reported in the literature,
the grades of hemorrhoidal disease that appeared most
frequently were I and II.131516

As was the opinion of the lead investigator of this study,
most authors consider that the symptoms of this disease can
be controlled with appropriate medical management.'1
Therefore, the patient should be instructed concerning the
type of diet to follow that is essentially a fiber-rich diet free
ofirritants and with an adequate amount of liquids. In a very
limited number of cases, hydrophilic agents such as seeds
of psyllium plantago or gentle laxatives such as lactulose or
polyethylene glycol are added. The usefulness of ointments,

0.8

0.6

0.4

Probability of bleeding

0.2

0.0 -

Placebo

Hemor-Rite®  Proctology ointment

Figure 5 Probability of moderate or severe bleeding by treatment group
(95% confidence interval).
Note: *Med-Rite Laboratories, Dallas, TX, USA.
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creams, or suppositories for proctological use is relative. In
general, the active ingredients of these medicines temporarily
improve symptoms as results of their anesthetic, analgesic,
and anti-inflammatory effects.

The Hemor-Rite® cryotherapy device was created to
improve upon these principles. This device, based on cold
therapy for topical application, can produce vasoconstriction,
tissue hypoxia, analgesia, and muscle relaxation. Cold-related
vasoconstriction causes heat loss from the skin and deep
tissues. This vasoconstriction occurs by direct action and
spinal reflex action; it decreases blood supply and is consid-
ered the main mechanism for reducing swelling and bleeding
after trauma. Vasoconstriction also decreases edema under
inflammatory response, thereby decreasing the initial severity
of hemorrhoids.

Cold inhibits the release of chemical mediators such
as histamine and reduces oxygen needs because of lower
metabolic demand. These two factors, together with
vasoconstriction, explain the reduction of inflammation.
Application of cold can either cause pain or relieve pain.
Cryotherapy thus plays a dual role in regard to its relation-
ship to pain, and the mechanisms involved in this relation-
ship have not been explained. Application of cold relieves
pain by interrupting the pain-spasm-pain cycle that was
triggered by the hemorrhoids and thereby acts to reduce
pain and muscle spasm. Theories that attempt to explain
this action are based on the decrease in sensory impulses,
reflex mechanisms, and decrease in muscle spasm. Applica-
tion of cold produces a muscle-relaxing effect. The most
significant reduction of spasticity occurs while the cold
is being applied but can persist for several hours. This
explains why patients with hemorrhoidal symptoms had
longer periods of relief after application of the Hemor-Rite®
cryotherapy device.

For effectiveness against some of the parameters studied,
such as pain and bleeding, the Hemor-Rite® cryotherapy
device was found to be statistically similar to or superior to
the PO used. The results achieved with Hemor-Rite® cryo-
therapy device were also statistically superior to the placebo.
Another important aspect of this study was the possibility of
preventing moderate or severe bleeding, which was found to
be significantly less in patients who used the Hemor-Rite®
cryotherapy device.

Finally, the patients in the Hemor-Rite® cryotherapy
device group showed no indications of injury of any kind
from the design of the device or the temperature at which it
is used. The device showed no side effects on two pregnant

patients who participated in this study and were in the group
that was treated with the Hemor-Rite® cryotherapy device.

Conclusion

Based on our analysis, we conclude that the Hemor-Rite®
cryotherapy device is a good treatment alternative for patients
with symptoms caused by uncomplicated hemorrhoidal dis-
ease: the device decreases pain and itching and the likelihood
of moderate or severe bleeding. It was also observed that
the device did not cause pregnant patients any apparent
side effects. However, additional studies of hemorrhoidal
treatments are needed to produce results with a higher level
of evidence, thus helping to improve the quality of life of
patients with hemorrhoidal disease.

Disclosure

Part of the funding to conduct the study was provided by
Med-Rite Laboratories, also a manufacturer and patent holder
of the Hemor-Rite® cryotherapy device. The author reports
no other conflicts of interest in this work.
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