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In the axilla, two types of sweat glands can be distinguished — eccrine and
apocrine [1]. The eccrine glands produce an aqueous secretion that contains
0.3-0.5% NaCl, potassium, urea and lactic acid. The apocrine glands secrete an
odorous fatty fluid. In case of hyperfunction, the eccrine glands are mainly
responsible for hyperhidrosis. Excessive apocrine sweat is metabolized by over-
growing corynebacteria which results in malodorous bromhidrosis. The patho-
physiology of excessive sweat production is explained in detail elsewhere in this
book. Both eccrine and apocrine sweat glands are predominantly located in the
superficial subcutis and the dermal-subcutaneous interface. Some additional
eccrine glands are completely located in the dermis. It is important to appreci-
ate this anatomical situation, since abrasive surgery such as curettage will not
completely remove the dermal sweat glands. Ultimately, excision of axillary
skin and subcutaneous tissue en bloc represents the only comprehensive solu-
tion for severe axillary hyperhidrosis. For the treatment of bromhidrosis, it is
sufficient to remove the subcutaneous axillary tissue with the subdermally
localized aprocrine glands.

Nevertheless, a step-wise approach is commonly recommended for the
treatment of excessive axillary sweating. Mild to moderate hyperhidrosis can be
controlled with aluminium chloride hexadydrate in a 20-30% solution [2, 3].
Water iontophoresis is less convenient for the axillae, since it may cause con-
siderable irritation in this location [4]. Botulinum toxin A has become a popular
treatment for axillary hyperhidrosis. It is highly effective; however, the costly
sessions have to be repeated every few months. Botulinum toxin A is discussed
in detail elsewhere in this book.

Surgical procedures are generally reserved for the severest cases of axillary
hyperhidrosis. Endoscopic thoracic sympathectomy is typically used for treating




Fig. 1. a lodine-starch test. b Radical sweat gland excision: intraoperative view.
¢ Z-plasty. d Postoperative result at 1 year: broad, z-shaped scar, cessation of hyperhidrosis.

severe combined palmar and axillary hyperhydrosis at the same time. Satisfaction
rates (total satisfaction) reach 87% for the palms and 68% for the axillae IS
Axillary sweat gland excision on the other hand — an outpatient intervention
under tumescent local anesthesia — represents a relatively simple and highly
effective option for isolated axillary hyperhidrosis, without concomitant palmar
hyperhidrosis. According to the different methods used (see below), satisfaction
rates range between 50 and 95% [6].

The apocrine sweat glands are confined to the hair-bearing area of the
axillae, whereas the eccrine glands can be found outside this area. The iodine-
starch test is a suitable procedure to delineate the hyperhydrotic area. After
cleansing the axilla, an aqueous 2% iodine solution is applied with a swab and
dried again with a cotton gauze so that most of the yellow solution concentrates
at the excretory ducts of the sweat glands. After the application of starch
powder to the hyperhidrotic area, the iodine solution turns intensely black
(fig. 1a).
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Fig. 2. Several examples of incision of axillary skin and removal of subcutaneous glan-
dular tissue. =< = Hyperhidrotic area.

Surgical Procedures

Axillary sweat gland excision is performed with the arm positioned at a
90-degree angle. Tumescent local anesthesia is commonly used. Due to the
topography of eccrine and apocrine sweat glands and the interplay of hyper-
hidrosis and bromhidrosis, a myriad of procedures has been described, which
can be roughly classified into one of three groups [6, 7].

Tncision of Skin and Removal of Subcutaneous Sweat Glands |
The abrasive methods, which are outlined in figure 2 [8-11], use a small

incision to remove the subdermal sweat glands and the subcutaneous fat down
to the level of the superficial axillary fascia. Attention should be paid to the
intercostobrachial nerves. Since the excretory ducts of the sweat glands adhere
strongly to the dermis, they have to be separated with a scalpel or a sharp
curette. If the subdermal vascular plexus gets damaged during this procedure,
the remaining skin should be treated as if it was a full-thickness skin graft and

fixed with a tie-over bandage [11]. All these procedures require meticulous
hemostasis and a 24-hour drainage is recommended (fig. 3a—e). Due to the
known, limited radicality, the satisfaction rate of this type of procedure varies

greatly from 50 to 95% [8-12]. The cosmetic result, however, is generally
Judged very good, since it leaves very acceptable, small scars.

This type I surgical approach is predominantly recommended for the treat-
ment of bromhidrosis. For the severest kinds of hyperhidrosis and Tor the com-

bined treatment of hyperhidrosis and bromhidrosis, type I would be the surgical
approach of choice.
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Fig. 3. a Preoperative marking of skin incision. b Postoperative result at 1 month:
z-scar still noticeable (red). ¢ Postoperative result at 6 months: z-scar hardly noticeable.

d Intraoperative view of undermining, note the intercostobrachial nerve. e Subcutaneous
glands resected en bloc.
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Fig. 4. Excision of skin and subcutaneous tissue en bloc (radical sweat gland excision).
Several subtotal and one radical procedures. <— = Hyperhidrotic area; @zz> = area excised.
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Fig. 5. Limited excision of skin and removal of surrounding subcutaneous sweat

glands. —= = Hyperhidrotic area; <2z = area excised; <<= = area undermined.

Excision of Skin and Subcutaneous Tissue en bloc (Radical Sweat Gland]

Excision) 1__

Several reconstructive surgical methods for radical sweat gland resection
are summarized in figure 4 [6, 7, 10, 13-21]. Several authors suggested either a
transverse or longitudinal elliptic resection of the skin and subcutaneous tissue in

the axillary cavity, where the density of eccrine sweat glands is the highestliarea

of approx. 2 X 5cm). Others have preferred to excise the complete hyperhidrotic
area according to the iodine-starch test (approx. 5 X 8 cm)JAt our institution we

usually perform a large longitudinal elliptic excision including the complete hyper-
hidrotic area and a z-plasty repair, as suggested by Bretteville-Jensen [18, 19]
(fig. 1a—d). The latter method yields very high long-term success rates (90-95%).

The main drawback is a large and dehiscent z-shaped scar in the axilla.

] _

Limited Excision of Skin and Removal of Surrounding Subcumneousl

Sweat Glandsl

As a compromise between radical excision of a large area of skin or

curettage through a ‘key hole’, several authors have suggested to combine a
central excision of skin and curettage in the peripheryT(fig, 5) [6, 13, 22-24].
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% A limited ellipse of skin of approximately 2 X 5cm is excised in the cavity of|
the axilla. The periphery is undermined and the remaining sweat glands there
are dissected off the adjacent skin. This type of procedure usually results in high
patient satisfaction and acceptable scars. [

Conclusion

Sweat gland excision represents a relatively simple and highly effective
treatment for recalcitrant axillary hyperhidrosis as well as bromhidrosis. It can
be safely performed under tumescent local anesthesia. Purely abrasive methods
without skin excision yield very good aesthetic results; however, long-term
functional results are less predictable.

The radical elliptic resection of the entire hyperhidrotic area is particularly
effective, but ultimately it may result in a broad, z-shaped scar.

As a compromise, interventions that combine a limited radical sweat gland
exsicion in the axillary cavity with curettage of the peripheral glands effectively
stop hyperhidrosis and result in a cosmetically acceptable scar.
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