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Effectiveness of Oral Glycopyrrolate Use 
in Compensatory Hyperhidrosis Patients
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Compensatory hyperhidrosis or reflex hyperhidrosis is the increase in sweating in the postoperative stage of 
thoracic sympathectomy or lumbar sympathectomy. It shares several features with anxiety disorders and has 
a negative impact on a patient’s quality of life. Oralglycopyrrolate is one of the treatment options available. 
This study reviewed case notes in a series of 19 patients with compensatory hyperhidrosis. We made a 
comparison between the Milanez de Campos score of a pre-glycopyrrolate medication group and the Milanez 
de Campos score of a post-glycopyrrolate medication group. The Beck Depression Inventory (BDI) score, Beck 
Anxiety Inventory (BAI) score, and autonomic nervous system (ANS) scale score were also compared between 
the pre-medication and post-medication groups. In the post-glycopyrrolate medication group, there was decrease 
in the Milanez de Campos score, BAI score, and BDI score (P ＜ 0.05). But no meaningful change was seen 
in the ANS score in the post-glycopyrrolate medication group (P ＞ 0.05). Glycopyrrolate is an effective 
medication in the treatment of compensatory hyperhidrosis that, can alleviate anxiety and improve patients’ 
quality of life. (Korean J Pain 2013; 26: 89-93)
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Compensatory hyperhidrosis is the phenomenon of in-

creased compensatory sweating in parts of the body un-

related to surgery or anatomy after sympathectomy [1]. 

Among the various methods for treating compensatory 

hyperhidrosis, the preferred treatment should be less in-

vasive, have minimal side effects, and be less of an eco-

nomic burden. In this respect,drug treatment will be the 

primarily utilized treatment method. Glycopyrrolate is dif-

ferent fromother anticholinergic agents in that it does not 

pass through the blood-brain barrier; it is thus the most 

widely used drug, as it has relatively few side effects com-

pared with other medications. This study administered gly-

copyrrolate, which can be applied without particular re-

strictions, to patients with compensatory hyperhidrosis. 

Patients’ case notes were examined before and after ad-

ministration of the drug to determine the degree of im-

provement in compensatory hyperhidrosis and psycho-

logical state.
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Table 1. Patients’ Characteristics and Surgical Results

Patients 
number

Sex Age (yr) Site of PHH Surgery for PHH Area of CHH  
Interval 

(months)

1 F 76 Hand   VATS     Chest, back   2    
2 F 20 Hand, foot PLSGB, VATS   Back, abdomen 1
3 M 37   Face     VATS       Chest    2
4 F 46   Face       VATS      Chest, axilla 1
5 M 24  Hand, foot   VATS    Whole body  1
6 F 28   Foot       PLSGB    Back, abdomen  4
7 F 20 Axilla       VATS      Back, thigh    6
8 F 19   Hand, foot  VATS    Abdomen, thigh 2
9 F 32  Axilla      VATS       Chest, back    1

10 F 15  Face, hand   VATS           Abdomen, axilla 1
11 M 19  Hand, foot PLSGB, VATS     Chest, abdomen 1
12 M 17  Face         VATS            Back, thigh  2
13 M 35 Face       VATS           Back, abdomen  4
14 M 17 Hand, foot  VATS          Back, thigh, axilla  2
15 F 41 Foot      PLSGB           Chest, axilla    1
16 F 27 Hand, foot VATS           Chest, abdomen 1
17 M 38  Hand      VATS     Back, abdomen  2
18 M 22  Face, neck  VATS     Chest           3
19 F 19 Face, hand  VATS    Chest, back, axilla 2

PHH: primary hyperhidrosis, CHH: compensatory hyperhidrosis, VATS: video-assisted thoracic surgery, PLSGB: permanent lumbar 
sympathetic ganglion block.

ORIGINAL ARTICLE REPORT

The study was conducted on patients who visited our 

pain clinic from April 1, 2007 to February 28, 2012 and 

were diagnosed with compensatory hyperhidrosis. Various 

treatment methods were explained to each patient. 

Among the patients who decided to take glycopyrrolate 

(GlycopyrrolateⓇ, Myungmoon Pharmaceuticals, Seoul, 

Korea), 19 were chosen for the study; these patients had 

diligent physical examination records, completed interviews 

and questionnaires before and after administration, and 

satisfied the following conditions: the research subjects 

were a) at least 10 years old and less than 80 years old; 

b) diagnosed with compensatory hyperhidrosis on the first 

visit or diagnosed with compensatory hyperhidrosis due to 

hyperhidrosis that developed after receiving thoracic sym-

pathectomy or lumbar sympathetic ganglion block using 

99% alcohol for primary hyperhidrosis; c) diagnosed with 

compensatory hyperhidrosis but ascertained as having no 

underlying diseases through the thyroid function test, 

electrocardiography, simple chest PA, and blood test; d) 

excluded from asthma, voiding difficulty, glaucoma, and 

heart disease through interviews; and e) able and willing 

to diligently respond to the questionnaire (Table 1).

The questionnaire was given twice, during the first 

clinic visit and during the clinic visit 1 month after admin-

istration of the drug. Glycopyrrolate 1mg was administered 

twice as the first administration dosage. Depending on the 

presence of side effects, the dosage was increased 2 mg 

every day up to a maximum of 8 mg. When side effects 

occurred and discomfort was felt in everyday life, the dos-

age was reduced to the dosage before the occurrence of 

side effects. Side effects from glycopyrrolate were checked 

every week through a questionnaire, interview, observation, 

and physical examination. The questionnaire recorded age, 

sex, period when hyperhidrosis developed after surgery or 

nerve block, physical state, medical history, allergies, 

medication history, underlying disease, family history, and 

area of perspiration. The Milanez de Campos scale ques-

tionnaire was used to evaluate the degree of improvement 

in symptoms, and the scores before and after admin-

istration were compared. The function of the autonomic 

nervous system (ANS), comprising 90 questions, was also 

compared. Other than the direct measurement of hyper-
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Table 2. Severity of Compensatory Sweating

Severity fo sweating n

Mild
Moderate
Severe

5
6
8

Mild: sweat that forms does not flow, Moderate: sweat coalesces
into droplest that flow, although not necessitating a change of 
clothes, Severe: sweat coalesces into droplets that flow profusely,
requiring a change of clothes one or more times a day.

Fig. 1. Comparison of the Milanez de campos scale and the
autonomic nervous system (ANS) scale of pre- and post- 
glycopyrrolate medication groups. Milanez de campos scale
show meaningful statistical significance, but ANS scale 
didn’t.

Fig. 2. Comparison of the Modified beck depression inven-
tory (M-BDI) and beck anxiety inventory (BAI) Scale of pre-
and post-glycopyrrolate medication groups. Both scale show
meaningful statistical significance.

hidrosis symptoms, changes in patient psychology were 

compared by using the Modified Beck Depression Inventory 

(BDI) [2] and the Beck Anxiety Inventory (BAI) [3]. 

The characteristics of each patient were analyzed 

through the mean value for each category and paired 

t-test, and these were used to compare the changes before 

and after administration of the medication. The Wilcoxon 

signed-rank test was used for analysis of several categories 

that did not follow a normal distribution, and each category 

before and after administration was compared through non-

parametric statistical analysis. SPSS 12.0.1 (SPSS Inc., 

Chicago, IL, USA) was used for all analysis. Statistical sig-

nificance was defined as P ＜ 0.05. 

The objective degree of hyperhidrosis was based on 

the scale suggested by Lai et al., and it was divided into 

mild (underwear does not become wet), moderate (under-

wear become swet but not enough to warrant changing), 

and severe (underwear has to be changed) (Table 2) [3].

According to the Milanez de Campos scale, which 

measures the everyday discomfort experienced by patients 

due to hyperhidrosis, there was an 89% reduction in the 

score from before administration to after 1 month. The 

mean score before administration was 60.4, whereas the 

mean score on the Milanez de Campos scale after taking 

glycopyrrolate decreased to 34.2. This was statistically 

significant (P ＜ 0.05) (Fig. 1). 

The Modified Beck Depression Inventory, which shows 

the degree of depression, also decreased in 89% of patients. 

The mean score decreased from 17.8 before administering 

glycopyrrolate to 12.8 a month after administration. This 

was also statistically significant (P ＜ 0.05) (Fig. 2).

In the Beck Anxiety Inventory, which measures anxiety 

in everyday life felt by patients due to hyperhidrosis, the 

score was reduced in 79% of patients. Before admin-

istration of glycopyrrolate, the mean score was 12.5; one 

month after administration, the mean score fell to 9.3. 

This was also statistically significant (P ＜ 0.05) (Fig. 2). 

The ANS score, which examines the symptom of the 

Autonomic Nervous System before and after medication, 

increased slightly from 16.1 to 17.3 after medication, but 

there was no statistical significance (P ＞ 0.05) (Fig. 1). 

Side effects appeared in 8 patients (42%) during ad-

ministration of glycopyrrolate; 3 had dry mouth (17.5%), 3 

had palpitation (17.5%), and there was 1 patient each with 

constipation and headache (5%), but there were no instances 

of discontinuing medication because of side effects.
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DISCUSSION

Compensatory hyperhidrosis is defined as the occur-

rence of post-operative perspiration exceeding the level of 

perspiration necessary for temperature control in areas 

where there had been no hyperhidrosis before surgery; it 

can be divided into mild, moderate, and severe hyper-

hidrosis [4,5]. The symptoms of compensatory hyper-

hidrosis can appear immediately after surgery or perma-

nent sympathectomy and maybe triggered by changes in 

climate or temperature, emotional changes, or anxiety. 

When the symptoms are severe, underwear or socks have 

to be changed several times a day. This can have a serious 

effect on the everyday life of individuals and lead to psy-

chological stress and depression. 

The incidence of compensatory hyperhidrosis after 

sympathectomy is reported to be around 59.8-90% [6-8]. 

The precise mechanism of compensatory hyperhidrosis has 

not yet been revealed, but it is thought to result from 

aberrant functioning of the sympathetic nervous system 

after surgery. Lin and Telaranta [9] argued that the de-

struction of the nerve flex arch between the sympathetic 

nervous system and the hypothalamus was the main 

mechanism of compensatory hyperhidrosis after sym-

pathectomy. Therefore, they suggested that maintaining 

negative afferent stimulation by returning to the hypothal-

amus during surgery was the key point in preventing the 

occurrence of post-operative compensatory hyperhidrosis.

The main goals of treating patients with compensatory 

hyperhidrosis are to maximize their quality of life and to 

maintain their social functioning, including occupation, by 

reducing or controlling excessive sweating [10]. Initially, 

simple non-pharmacologic treatments that can be per-

formed at home include weight control, non-thermogenic 

diet, and physical exercise. Generally, it is known that in-

creased body mass index (BMI) is related to increased 

perspiration. Therefore, patients with compensatory hy-

perhidrosis should work towards reducing perspiration by 

maintaining their BMI in the normal range [11].

From treatment using medications, topical application 

of aluminium salts showed a reduction in sweating of 60- 

80% in patients with compensatory hyperhidrosis, and the 

effect appears approximately 48 hours after application 

[12]. Skin irritation is reported as a side effect, however, 

and this sometimes leads to discontinuing treatment. 

Subcutaneous injection of botulinum toxin is a new 

treatment method that has an anticholinergic effect in the 

sympathetic cholinergic nerve endings distributed in the 

neuromuscular junction and sweat glands. The duration of 

perspiration suppression is reported to vary widely [13,14]. 

The subcutaneous botulinum toxin injection is administered 

after performing the Minor’s test, and the effect continues 

for 4 months or more. In some cases, it has even resulted 

in permanent reduction of perspiration.

Orally administered anticholinergic medications have 

been used for at least the past 30 years; propantheline, 

glycopyrrolate, oxybutynin, and benztropine are known to 

be effective. With regard to mechanism, anticholinergic 

medications are known to suppress the secretion of ace-

tylcholine in the nerve endings distributed in the sweat 

glands. However, side effects such as dry mouth, con-

stipation, voiding difficulty, tachycardia, digestive system 

dysfunction, and dizziness can occur due to their sup-

pression of the sympathetic nervous system, and another 

drawback is that anticholinergic medications cannot be 

used in patients with glaucoma or urologic disease [2].

The limitations of this study include, first and fore-

most, the insufficient study population due to subject 

selection restrictions and subjects’ lack of diligence in 

taking medication, visiting the clinic, and answering the 

questionnaire. Secondly, there was a limitation in securing 

objectivity of a certain level because all data before and 

after oral administration of glycopyrrolate were measured 

through patient questionnaires. Thirdly, due to the in-

sufficient number of subjects, analysis could not be per-

formed according to the degree of symptoms of hyper-

hidrosis. A fourth limitation is that proper analysis was not 

performed regarding the location of excision in the laparo-

scopic thoracic sympathectomy or location of the lumbar 

sympathetic ganglion block.

Various methods have been suggested for the treat-

ment of compensatory hyperhidrosis. Anticholinergic agents, 

especially glycopyrrolate, can be taken easily without seri-

ous complications and pose no particular economic or so-

cial difficulties. Another merit of this medication is that ef-

fective suppression of perspiration appears even when it 

is not used consistently, but only as needed. Hence, the 

authors suggest that oral administration of glycopyrrolate 

can be helpful as the primary treatment for compensatory 

hyperhidrosis.
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