
 1 

 

Cryosurgery 
in Office Dermatology. 

An Update 

 
M Hundeiker ¹, ID Bassukas ² 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¹ Professor of Dermatology, Fachklinik Hornheide, Univ. Muenster, Dorbaumstr. 300,  

D- 48157 Muenster.  email: max@hundeiker.de 

² Professor of Dermatology, Dept. Dermat., Univ. Ioannina Med School, Univ. Campus,  

GR-45110 Ioannina.  email: ibassuka@cc.uoi.gr



 2 

Abstract 

During the past decades, Cryosurgery gained in practicability for office dermatology. Low 

temperatures are produced by thermoelectric cooling, gas decompression, or evaporation of 

fluid coolants. Thermoelectric cooling uses the Peltier-effect. Advantage: independence of 

coolants, except electricity. Drawback: limited refrigerating range, up to 241-231 K, -32°, 

maximal -42°C. - Gas decompression uses the Joule-Thomson effect. Important are CO2 and 

N2O. CO2 is applied directly, as a snow produced  by rapid decompression from the cylinder 

into a bag, pressed to pegs or moulded to a paste with acetone. Advantages: low prize, simple 

handling. Disadvantage: weight and volume of the devices. Temperature: 194,7 K = -78,5°C.- 

N2O is used with closed or open (“liquid freezing”) probes. Closed probes are suitable for lips, 

oral or genital skin. Advantage: less adherence to moist surfaces. Disadvantages: weight of 

gas cylinders. – New are small devices with 15 g gas cartridges, fit for a pocket. Supply and 

storage are simple. Temperature: 184,4 K, or -88,8°C.- Evaporating coolants: N2 is used in 

closed probes and in spray devices. Closed probes allow to use pressure, to avoid contact of 

the coolant with tissues, and inhalation. Aseptic subsurface working is possible. Spray probes 

allow to treat crusty, keratotic, uneven surfaces without contact. Both techniques are effective, 

the devices portable. Disadvantage: expensive storage. Temperature: 77,4 K =. -196°C. - The 

tissue reaction begins with a “physical phase”, followed by a “vascular”, and a late “immu-

nologic” phase. The reaction is modified by minimal temperature, duration and rapidity of 

freezing or thawing, anatomical situation, tissue sensitivity. Aims and results: Destruction 

requires rapid freezing and slow thawing. Two cycles are necessary. Selective destruction of 

tissue components is possible, using their different sensitivity. For example, pigment cells are 

very vulnerable, the reason for long lasting depigmentation. This is negligible in Caucasians, 

troublesome sometimes in tanned or pigmented patients. Cryothrombosis is helpful in the 

treatment of angiomas. Destruction of vascular and cellular components initiates the tissue 

remodeling in keloids, hypertrophic scars, granulomas. In skin tuberculosis, immunologic 

mechanisms following partial destruction may contribute to accelerated healing. In chronic 

lupus erythematodes, immune complexes are removed from the junction. In actinic keratoses 

or Bowen´s disease, ablation of the epidermis is the main principle. A broad range of indica-

tions requires a variety of therapeutic modalities.     
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Cryosurgery includes the medical applications of freezing techniques to destruction, ablation 

or renewal of pathologic tissues or tissue components
1-11

. Low temperatures are produced by 

several different means: thermoelectric cooling, gas decompression, and evaporation of fluid 

coolants. 

 

Cooling Techniques  

Thermoelectric cooling uses the Peltier-effect: Consumption of energy within connections of 

two metals with different “thermoelectric powers” at various temperatures in electric circuits. 

The main advantage of semiconductor cooling elements in closed metal probes is their inde-

pendence of gas or other  coolant logistics, except electricity. The main drawback is the very 

limited refrigerating range, up to 241-231 K, respective -32° to -42°C. 

Gas decompression cools down by the Joule-Thomson effect. Two gases are practically im-

portant: Carbon dioxide (CO2) and nitrous oxide (N2O) 
4-11

. 

CO2 is applied directly, without probes. CO2-snow is produced  by rapid decompression of 

the gas from the cylinder into a leather bag. The snow is pressed to  pegs or moulded to a soft 

paste with a small amount of acetone, handled by a stick pad, applied directly onto the lesion. 

Main advantages are the relatively low prize and simple handling of CO2. Main disadvantage 

is the weight and volume of the devices necessary immediately beside the patient. The mini-

mal attainable temperature is 194,7 K respective -78,5°C. 

N2O is used as well in probes with closed therapeutic surface as in open probes (“liquid freez-

ing”). Closed probes are suitable especially for lesions of the lips, the oral mucosa, or genital 

skin. They have a lower risk of inconvenient adherence to moist surfaces as probes with liquid 

nitrogen, even if applied with pressure
4,7,10

. Disadvantages are, as with CO2, weight and mass 

of the devices, especially the gas cylinders. – Therapy of lesions with small extent, however, 

is also possible with little open (“Liquid freezing”
12

) or closed probes (“Cryoalfa-Kontakt®”), 

and small 16g gas cartridges, comparable to the 12g cartridges used in cream siphons. For-

merly, we simply used siphon cartridges, but they were not clean enough and particles 

blocked the probes. New special cartridges with filters contain sterile gas (Cryoswiss, Basel, 

Switzerland). Supply and storage of the tiny cartridges are simple. The complete device is fit 

for a shirt pocket, for the visiting Dermatologist far from the office. A possible drawback is 

the price of relatively great amounts of cartridges. The minimal temperature attainable by 

expansion of N2O is184,4 K or -88,8°C. 
 

Other liquid gas coolants with minor cooling effects are the freons® or frigens®, especially 

dichlorodifluoromethane, Freon 12, (-29,8°C) or Chlorodifluoromethane, Freon 22, (-40,8°C) 

and mixtures of liquid gases, as dimethylether, propan and isobutan, for example, in the 

Histofreezer®, (-55°C). With regard to some substances, users must take into consideration 

environmental toxicity or inflammability. 

Evaporating liquid coolants represent an ancient principle (Moist compresses, for example)-. 

N2 is the only important substance of this type and the most important cryogenic substance at 

all 
4-11

. In cryosurgery, we use liquid nitrogen (N2) in closed probes as well as in open spray 

devices. Closed probes allow, for example, to use pressure, to treat precisely a small lesion, to 

avoid contact of the coolant with the tissue, to avoid inhalation or damage by coolant missing 

the target. Aseptic subsurface working is possible. Spray probes, however, allow to treat le-

sions with crusty, keratotic, uneven surfaces without contact between probe and lesion. The 

ideal spray distance is ca. 1cm. Both techniques are the most important ones in Cryosurgery 

because of their effectiveness, relatively small portable devices, safe and simple handling. The 

main disadvantage, however, is the expensive supply and storage of this coolant. The minimal 

temperature attainable with liquid nitrogen is 77,4 K respective -196°C.  
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Mechanisms and Reactions 

Physical stage: The tissue reaction begins with direct cell destruction by rapid intracellular  

growth of ice crystals. Slow freezing causes at first extracellular, later and less intracellular 

crystal growth (so-called “heterogeneous nucleation”). Sudden (>100°C/min) freezing causes 

instant intracellular as well as extracellular crystal growth (“homogeneous nucleation”). Rapid 

intracellular crystal growth, however, is essential for cell destruction. Immediately after freez-

ing and thawing, thermic conduction is more homogeneous. So, rapid deep freezing, slow 

thawing and a repeated freeze-thaw cyclus is the most effective way to tissue destruc-

tion
2,3,13,14

.  

Vascular stage: Cryogelatio of fluid within the small vessels, additional damage to endothe-

lial cells and cryothrombosis induce spreading necrosis for another 48 hours following the 

first “physical stage”
2,3

.  

Immunologic stage: Delayed effects, caused by the release of internal components of de-

stroyed  cells, which become now apparent to the cells of the immune system, are interesting 

especially in tumour therapy, as for example in the therapy of metastatic melanoma 
15-17

.  

Additional factors: Important are the minimal temperature, duration of freezing, rapidity of 

freezing or thawing, but also anatomical site, different sensitivity of different tissues and tis-

sue components 
1,4,7-10

. Fibrous tissue, for example, is very resistant. Melanocytes are very 

sensitive (lethal temperatures between 4 and 7°C), Melanoma cells also, but some carcinomas 

and sarcomas survive more than -60 or -70°C. Therefore, only devices with the possibility of 

rapid (<100°C/min) cooling down to defined temperatures below at least more than -70°C are 

suitable for tumour cryosurgery.     

 

Side effects and precautionary measures 

A precautionary necessity is, of course, to cover eyes (plastic shields, no metal!) and ears, 

nasal and oral cavity (closed probes!), and  teeth against aberrant spray or liquid 
5,7,8

. To avoid 

long lasting pains, skin covering very superficial nerves (finger sides!) must be lifted by hand. 

Depigmentation following cryosurgery is a result of the extreme cryosensitivity of melano-

cytes. In uncovered areas of tanned or pigmented patients, this is an important disadvantage.  

Repigmentation of large areas often requires several years! On the other hand, this is often 

irrelevant in small lesions, and some typical indications for cryosurgery, such as scars or 

keloids, by themselves are de- and hyperpigmented. Pigmented nevi in pigmented skin often 

require perseverant repeated careful treatments 
7
.  

  

Indications and appropriate techniques  

Cryosurgery in practice has not to cover the whole spectrum of techniques possible in special-

ized clinical centres. Cryomethods are very helpful at low costs, however, in many superficial, 

small, multiple and recurrent lesions 
7-11,18-22

. A broad range of indications requires a great 

variety of special, sometimes multiple therapeutic modalities 
19-20

. Some important  indica-

tions are listed with references in the following paragraphs.  

Superficial, epidermal or junctional diseases are treated by Cryoablation, that means blister-

ing. Spray freezing or liquid freezing for keratotic epidermal or closed probes for oral or geni-

tal lesions are suitable 
6
.  

Precanceroses, or in situ cancerous lesions of the epidermis, as actinic keratoses, Bowen´s  

disease, bowenoid papulosis: spray or liquid freezing, N2O or NO2, 10 sec, single or repeated 

freeze-thaw cyclus. The effectiveness is evident 
23-30

. 

Actinic cheilitis (cheilitis abrasiva praecancerosa) and precancerous leukoplakia: closed probe 

with N2O (not so adherent to moist surfaces as N2 probes), repeated cyclus. Spray freezing is 

possible. In this case, however, very accurate covering of the teeth and nostrils is necessary to 

avoid dental damage or inhalation 
7
. 
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Papillomas and epidermal nevi: The naevus verrucosus often affords repeated spray treatment 

with repeated freeze thaw cycles. Seborrheic keratoses are treated by a single freeze-thaw 

cyclus with N2spray or liquid freezing 
6,7

. Viral papillomas, including condylomata acuminata 

and common warts, are mostly treated by two spray cycles with regard to complete cell de-

struction 
31-33

.     

Carcinomas: Only N2 devices and repeated cycles are used for malignant epithelial tumours. 

In tumours of some extent, it is necessary to check the extent of freezing, for example by 

sonography. Cryosurgery is established for multiple superficial basal cell carcinoma, as in 

basal cell nevus syndrome 
6,7

. Successful treatment of other variants of BCC is possible espe-

cially in patients who are not fit for surgical treatment and often also anaesthesia 
34-37

. Prickle 

cell carcinomas are very resistant, but by no means totally incurable by cryosurgery 
37,38

.  

Pigmented nevi: The sensitivity of pigment cells allows specific eradication of small nevi 

without scars by a mild cryotherapy. All cryogens are suitable, two freezing cycles are practi-

cal. For example, in a girl with keloid disposition and FAMM-syndrome, we treated more 

than 60 atypical as well as common nevi (without anaesthesia) in one session. 8 years later, a 

nevus-free and scar-free young woman visited us. In moles with larger extent, for example in 

congenital nevomelanocytic nevi, and far more in deep lesions like Ota-nevus, it is necessary 

to avoid unnecessary radical depigmentation. It is possible to repeat cryosurgical treatments 

until the aesthetic success is perfect (fig.2).   

Melanomas: Normally, melanoma is treated by scalpel surgery. But in old or ill patients with 

large lesions or in problematic locations the extreme cold sensitivity of pigment cells is some-

times useful. Only N2 devices are used with regard to rapid freezing down to the basis, with 

individual freezing times and always with repeated freeze-thaw cycles. Lentigo maligna 
39

 is a 

junctional lesion, but with extents into the hair follicles. So it is necessary to treat it in the 

same way as invasive lesions. Combined modalities are, for example, excision of tumour 

nodes and cryosurgery of the surrounding large in situ-areas. A special indication are multiple 

recurrent cutaneous epidermotropic metastases. For example, a patient developed 2382 cuta-

neous metastases within 6 years, and we treated them all at once with an N2 device. In the 

first time appeared more and more nodules, later on only few, followed by  10 years without 

tumour manifestation. Within the 11
th

 year, we removed a single nodule by scalpel. After that, 

she remained disease free the following 7 years until she died in high age16. We suppose that 

immunologic mechanisms are important for some effects in Melanoma therapy 
15-17,

 
40-41

. 

Vascular tumours and malformations: Cryosurgery is established more than 3 decades as a 

standard therapy for capillary hemangiomas 
42,43

. However, statistical evidence for the thera-

peutic effectivity with regard to the probability of spontaneous regression was not achieved 

before the year 2000 
44

. All cryogens are useful, one freeze-thaw-cyclus is enough. closed 

probes are necessary to achieve pressure and reduce the blood flow during freezing. The 

mechanisms underlying the induction of regression in angiomas are complicated 
44

. All thin-

walled angiectatic diseases are suitable for cryotherapy using cryothrombosis. In 220 venous 

lakes, for example, we saw only 11 recurrences. This method is at least as effective as the 

treatment with vascular lasers, but by far not so expensive.  

Malignant vascular tumours are also suited for this method. For example, small recurrences 

after radiation in a Patient suffering from multicentric endothelioma in hairy skin were treated 

by N2 spray. He survived disease-free 7 years, - a very rare success in this diagnosis. Kaposi´s 

sarcoma with multiple, recurrent superficial tumours is a very special indication for this type 

of cryosurgery. No anaesthesia is necessary, and the treated efflorescences, especially early, 

small ones, vanish without impressive scars. Several clinics use the method 
45

. 

Granulomas and inflammatory diseases: For leishmaniasis, cryosurgery alone and in combi-

nation with different drugs is established and effective 
46,47

. In former years in Hornheide, we 

treated lesions of skin tuberculosis with single applications of CO2 snow. Destruction as well 

as immunologic mechanisms and transient hyperemia may contribute to the effects. The time 
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necessary for healing with tuberculostatic therapy was shortened, but we did not manage to 

enter a controlled study. The same was with Granuloma anulare, Necrobiosis lipoidica etc.
7
. 

Single applications of CO2 are useful also in cutaneous autoimmune diseases, as lupus ery-

thematodes (CDLE). Maybe, the method works via local elimination of immune complexes 
48

. 

Porokeratosis was also treated with success 
49

.  

Hypertrophic scars, keloids: Cryosurgery with N2 spray alone or in combination with corti-

costeroid infiltration is therapeutic standard 
50,51

. The working mechanisms are very complex 
52

. The therapy needs a long time and multiple sessions with repeated 10 sec. N2 spray appli-

cations. The effectiveness is evident 
53-56

.    

 

Conclusions 

Cryosurgery in office Dermatology offers a broad spectrum of effective and economic thera-

peutic possibilities for trained physicians. Therefore this group of methods deserves adequate 

attention in our discipline.   

       

 

References 

 
1. Andrews MD: Cryosurgery for common skin conditions. Am Fam Physician 2004; 69: 2365-

2372 

2. Breitbart EW, Schaeg G, Jänner M, Rehpenning W, Carstensen A: Kryochirurgie. I. Kryochi-

rurgie, Kryotechnik, Kryonekrose, ultrasrukturelle Morphologie der Kryoläsion. Zbl. Haut 

1985; 151: 1-12. 

3. Breitbart EW, Schaeg G, Jänner M, Rehpenning W, Carstensen A: Kryochirurgie. II Kontroll-

möglichkeiten der Kryochirurgie, Anwendung in der Dermatologie. Zbl. Haut 1985; 151, 59-

70. 

4. Dawber R, Colver G, Jackson A: Cutaneous Cryosurgery. 2
nd

 ed.. M. Duntz: London 1997 

5. Drake LA, Ceilley RI, Cornelison RL, Dobes WL, Dorner W, Goltz RW, Lewis CW, Salasche 

CL, Turner MLC, Lowery BJ: Guidelines of care for cryosurgery. J Am Acad Dermatol 1994; 

31: 648-653.  

6. Ernst K, Hundeiker M: Neue Aspekte der Kryochirurgie in der Dermatologie. In: Haneke, E. 

(Hrsg.): Gegenwärtiger Stand der operativen Dermatologie. Fortschritte der Operativen Derma-

tologie, Bd. 4. Springer: Berlin-Heidelberg, 1988, S. 69-77.  

7. Ernst K, Hundeiker M: Stellenwert der Kryochirurgie in der dermatologischen Praxis. Z. 

Hautkr 1998; 73: 8-16. 

8. Hundeiker M, Sebastian G, Bassukas ID, Ernst K: Leitlinie Kryotherapie in der Dermatologie. 

JDDG 2003; 1: 322-328   

9. Torre D, Lubritz RR, Kuflik EG: Practical cutaneous cryosurgery. Norwalk: Appleton & 

Lange, 1988 

10. Zacarian SA: Cryosurgery of skin cancer and cutaneous disorders. C.V. Mosby, St. Louis – 

Toronto – Princeton, 1985 

11. Zouboulis CC: Cryosurgery in Dermatology: Eur J Dermatol 1998; 8: 466-474. 

12. Hundeiker M: Vereinfachte Technik zur Kryobehandlung. Tägl. Prax 2001; 42: 311-314. 

13. Sebastian G, Scholz A: Methodik der Kryochirurgie des Basalioms. Habilitationsschrift Dres-

den 1981 

14. Sebastian G, Stein A: Kryotherapie epithelialer Tumoren. Z. Hautkr 1997; 72, 92-97. 

15. Weyer U, Petersen I, Ehrke C, Carstensen A, Nussgen A, Russ C et al: Immunmodulation 

durch Kryochirurgie beim malignen Melanom. Onkologie 2989; 12: 291-296. 

16. Grotmann P, Ernst K, Hundeiker M: Kryochirurgie bei multiplen kutanen Melanommetastasen. 

Z. Hautkr 1991; 66, 385-398. 

17. Gazzaniga S, Bravo A, Goldszmid SR, Maschi F, Martinelli J, Mordoh J, Wainstok R: Inflam-

matory changes after cryosurgery-induced necrosis in human melanoma xenografted in nude 

mice. J Invest Dermatol 2001; 116: 664-671 



 7 

18. Gage AA, Baust JG: Cryosurgery for tumors – a clinical overwiew. Technol Cancer Res Treat 

2004; 3:187-199  

19. Hundeiker M, Ernst K: Behandlungsmöglichkeiten bei multiplen Hauttumoren. In: Haneke E 

(Hrsg.): Gegenwärtiger Stand der operativen Dermatologie. Fortschritte der operativen Derma-

tologie, Bd. 4. Springer: Berlin-Heidelberg  1988; S. 100-107. 

20. Graham GF: Cryosurgery in the management of cutaneous malignancies.  Clin Dermatol 2001; 

19: 321-327. 

21. Kuflik EG: Cryosurgery for cutaneous malignancy. An update. Dermatol. Surg 1997; 23, 1081-

1087. 

22. Kuflik EG: Cryosurgery for skin cancer: 30-year experience and cure rates. Dermatol Surg 

2004; 30: 1296 

23. Babilas P, Landthaler M, Szeimies RM: Die aktinische Keratose. Hautarzt 2003; 54: 551-568 

24. Chiarello SE: Cryopeeling (extensive cryosurgery) for treatment of actinic keratoses: an update 

and comparison. Dermatol Surg 2000; 26: 728-732. 

25. Hundeiker M, Ernst K: Die Behandlung der Praecancerosen. In: Petres J (Hrsg.): Aktuelle Be-

handlungsverfahren. Fortschritte der operativen Dermatologie Bd. 3, Springer: Berlin-

Heidelberg 1987; S. 48-59. 

26. Hundeiker M Ernst K: Kryochirurgie gutartiger und prämaligner Läsionen. Dermatol 

Monatsschr 1993; 179, 257-260.  

27. Weightman W, Reid C, Watson A, Foley P: A prospective study of the use of cryosurgery for 

the treatment of actinic keratoses. Int J Dermatol 2004; 43: 687-692 

28. Szeimies RM, Karrer S, Radakovic-Fijan S, Tanew A, Calzavara-Pinton PG, Zane C, Sidoroff 

A, Hempel M, Ulrich J, Proebstle T, Meffert H, Mulder M, Salomon D, Dittmar HC, Bauer 

JW, Kernlund K, Braathen L: Photodynamic therapy using topical methyl 5-aminolevulin 

compared with cryotherapy for actinic keratosis: A prospective, randomized study. J Am Acad 

Dermatol 2002; 47: 258-262 

29. Thai KE, Fergin P, Freeman M, Vinciullo C, Francis D, Spelman L, Murrell D, Anderson C, 

Weightman W, Reid C, Watson A, Foley P: A prospective study of the use of cryosurgery for 

the treatment of actinic keratoses. Int J Dermatol 2004; 43: 687-692 

30.  Zouboulis CC, Rohrs H:  Kryochirurgische  Behandlung aktinischer Keratosen mit evidenzba-

sierter Uebersicht. Hautarzt 2005; 56: in print 

31. Ahmed I, Agarwal S, Ilchyshyn A, Charles-Holmes S, Berth-Jones J: Liquid nitrogen cryother-

apy of common warts: Cryo-spray vs. cotton web. Br J Dermatol 2001; 144: 1006-1009.  

32. Gross G: Klinik und Therapie anogenitaler Warzen und papillomvirusassoziierter Krankheits-

bilder. Hautarzt 2001; 52: 6-17.  

33. Sterling JC, Handfield-Jones S, Hudson PM: Guidelines for the management of cutaneous 

warts. Br J Dermatol 2001; 144: 4-11 

34. Kokoszka A, Scheinfeld N: Evidence-based review of the use of cryosurgery in treatment of 

basal cell carcinoma. Dermatol Surg 2003; 29: 566-571 and 2004; 30: 478 

35. Mallon E, Dawber R: Cryosurgery in the treatment of basal cell carcinoma. Assessment of one 

and two freeze – thaw cycle schedules. Dermatol Surg 1996; 22: 854 - 858. 

36. Otley CE, Lim KK, Roenigk RK: Cure rates for cancer of the skin: basal cell carcinoma, 

squamous cell carcinoma, melanoma, and soft tissue sarcoma. In: Roenigk RK, Roenigk HH 

(eds.) Dermatologic surgery. Principles and practice. Marcel Dekker: New York – Basel – 

Hong Kong, 1996; pp. 745 – 777 

37. Wang I, Bendsoe N, Klinteberg CA, Enejder AM, Andersson-Engels S, Svanberg S: Photody-

namic therapy vs. cryosurgery of basal cell carcinomas. Br J Dermatol 2001; 144: 832-840. 

38. Albright S D: Treatment of skin cancer using multiple modalities. J Amer Acad Dermatol 

1982; 7: 1143 – 1171 

39. Arlette JP, Trotter MU, Temple C: Management of lentigo maligna. J Surg Oncol  2004; 86: 

179-186  

40. Johnson JP: Immunological aspects of cryosurgery: Potential modulation of immune recogni-

tion and effector cell maturation. Clin. Dermatol 1990; 8: 39-47. 

41. Joosten JJ, Muijzen GN, Wobbes T, Ruer TJ:  In vivo destruction of Tumor tissue by cryoabla-

tion can induce inhibition of secondary tumor growth. An experimental study. Cryobiology 

2001; 42: 49 – 58 



 8 

42. Djawari D: Kontaktkryochirurgische Frühbehandlung des Säuglingshämangioms. In: Kautz G, 

Cremer H (Hrsg.): Hämangiome. Springer: Berlin, Heidelberg, 1999. S. 55-64. 

43. Reischle S, Schuller-Petrovic S: Treatment of capillary hemangiomas of early childhood with a 

new method. J Am Acad Dermatol 2001; 42: 809-813. 

44. Bassukas ID, Abuzahra F, Hundeiker M: Regressionsphase als therapeutisches Ziel der kryo-

chirurgischen Behandlung wachsender kapillärer Säuglingshämangiome. Hautarzt 2000; 51: 

231-238. 

45. Kempf W, Cathomas G, Burg G, Trueb RM: Micronodular Kaposi´s sarcoma – a new variant 

of classic-sporadic Kaposi´s sarcoma. Dermatology 2004; 208: 255-258  

46. Al-Majali O, Routh HB, Abuloham O, Bhowmik kr; Muhsen M, Hebeheba H: A 2-year study 

of liquid nitrogen therapy in cutaneous leishmaniasis. Int J Dermatol 1997; 36: 460-462 

47. Zeegelaar JE, Steketee WH, van Thiel PP, Wetsteyn JC, Kager PA, Faber WR: Changing pat-

tern of imported cutaneous leishmaniasis in the Netherlands. Clin Exp Dermatol 2005; 30: 1-5 

48. Molin L, Tarstedt M: Discoid lupus erythematosus treated with cryotherapy. J Dermatolog 

Treat 2003; 14: 182-183  

49. Derell T, Ozyurt S, Ozturk G: Porokeratosis of Mibelli: successful treatment with cryosurgery. 

J dermatol 2004; 31: 223-227  

50. Ernst K, Hundeiker M: Ergebnisse der Kryochirurgie bei 394 Patienten mit hypertrophen Nar-

ben und Keloiden. Hautarzt 1985; 46: 462-466. 

51. Marneros AG, Krieg T: Keloids- clinical diagnosis, pathogenesis, and treatment options. JDDG 

2004; 2: 905-913  

52. Dalkowski A, Fimmel S, Beutler C, Zouboulis Ch C: Cryotherapy modifies synthetic activity 

and differentiation of keloidal fibroblasts in vitro. Exp Dermatol 2003; 12: 673-681 

53. Yosipovitch G, Widijanti Sugeng m, Goon A, Chan YH, Goh CL: A comparison of the com-

bined effect of cryotherapy and corticosteroid injection versus corticosteroids and cryotherapy 

alone on keloids: a controlled study. J Dermatol Treat 2001; 12: 87-90 

54. Zouboulis CC, Blume U, Büttner P, Orfanos CE: Outcomes of cryosurgery in keloids and hy-

pertrophic scars. Arch. Dermatol 1993; 129: 1146-1151.  

55. Zouboulis CC, Touridaki E, Rosenberger A, Dalkowski A: Current developments and uses of 

cryosurgery in the treatment of keloids and hypertrophic scars. Wound Repair Regen. 2002; 10: 

98-102 

56. Zouboulis CC, Rosenberger AD, Forster T, Beller G, Kratzsch M, Felsenberg D: Modification 

of a device and its application for intralesional cryosurgery of old recalcitrant keloids. Arch 

Dermatol 2004; 140: 1293-1294 

 

 

 

 

Figures 
Fig. 1  Keloids following acne and the result of combined treatment with spray freezing (N2, 2x10 

sec.) – 12 treatments with intervals of three weeks –1 year later. 

 

Fig. 2  Naevus fuscocoeruleus ophthalmomaxillaris Ota and the aesthetic result of 18 partial treat-

ments with N2 (spray freezing, 1x5 sec) in intervals of 2-8 weeks – 3 years later 

 

 

Fig. 3  Test area within a congenital nevomelanocytic nevus 2 months after spray freezing (N
2
, 1x10 

sec). 

 

Fig. 4   Capillary hemangioma in an infant. Closed probes allow to use pressure and to protect the eye 

without covering.  

 

 


