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SIGNIFICANCE
Basal cell carcinomas can be classified into 3 major types 
depending on aggressiveness: low, medium/mixed, and 
high. Cryotherapy is usually reserved for basal cell carcino-
mas with low aggressiveness. This study reviewed the out-
come of 53 cryotherapies of medium aggressive basal cell 
carcinomas in the periocular region performed during the 
years 2009 to 2016. The results suggest that cryotherapy 
is an effective treatment option for well-defined medium 
aggressive periocular basal cell carcinomas.

Uncertainty exists regarding the results of treating 
basal cell carcinomas with a more aggressive growth 
pattern than nodular growth with cryosurgery. Over 
the years, some medium aggressive, well-defined 
basal cell carcinomas have been treated with cryosur-
gery at the combined ophthalmology-dermatology reci-
piency at Sahlgrenska University Hospital, Gothenburg 
in Sweden. The medical records of these patients were 
reviewed to analyse the results. A total of 53 cryosur-
geries were performed in 52 patients during 2009 to 
2016. None of these patients had a recurrence within 
the first 3 years. There were 2 recurrent tumours after 
5 years and 1 after 9 years. It is concluded that cryo-
surgery is an effective treatment option for well-defined 
basal cell carcinomas with an intermediate growth 
pattern.
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Basal cell carcinoma (BCC) is the most common 
malignant skin tumour: one-third of the fair-skinned 

population will be affected during their 
lifetime (1). During the last 30 years the 
incidence of BCC is estimated to have 
increased by 20–80% in the USA (2) and 
is also on the rise in the Scandinavian 
countries (3). Periocular BCC accounts 
for 10% of all cases of BCC (4). The 
treatment for BCC is controversial. The 
commonly used methods are Mohs micro-
graphic surgery (MMS), surgical excision 
and reconstruction, curettage and electro-
cautery or electrodessication (C&E), 
photodynamic therapy and cryosurgery 
(5–7). Cryosurgery is a method proven to 
have a low recurrence rate and also has a 
good cosmetic outcome (8–12). It has been 
in use since the 1960s (7). Cryosurgery is 
most commonly used to treat well-defined 
BCCs with low aggressiveness, and MMS 
is most commonly used for ill-defined, ag-
gressive BCCs (13). Usual clinical practice 
in Sweden is to use cryosurgery for low 

aggressive BCCs not located in the face region, and 
surgery or MMS, depending on the aggressiveness of the 
BCC, when located on the face. Previous studies from 
our group have shown good results with cryosurgery but 
have not differentiated subgroups of BCCs. This paper 
analyses our results for treating a more aggressive group 
of BCCs.

MATERIALS AND METHODS

The medical records of all patients who had visited the combined 
ophthalmology – dermatology recipiency during the years 2009 
to 2016 were reviewed. In Sweden BCCs are divided histopatho-
logically by the classifications proposed by Jernbeck et al. (“Sab-
batsbergsmodellen”) (14). Nodular BCCs (Glas 1A), superficial 
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Fig. 1. Histological definition according to Sabbatsberg’s model (14).

Glas 1A – non agressive 
1. Growth pattern:  
Nodular or nodulo-ulcerative. 
2. Invasion depth:  
Not involving subcutaneous tissues, cartilage, musculature, or bone. 
3. Invasion front:  
Round distict border zone against underlying tissue. 
4. Size and appearance:   
Relative cell rich tumours, distinct rounded border zones. Obvious palisading appearance. 
 
Glas 1B - non aggressive 
Multifocal appearance, superficial, often cell sparse tumours with histologic appearance with 
above according to 3-4. 
 
Glas II – Intermediate forms between I and III 
 
Glas III 
1. Growh pattern:  
Infiltrative 
2. Invasion depth:  
Subcutaneous tissue, cartilage and bone involving. 
3. Invasion front:  
Irregular diffuse invasion without clear border 
4. Size and appearance:  
Relative cell sparse clusters of cells with pointy irregular offshoots. No palisading 
appearance. Many cell clusters 1-2 cells thick, here and there wedge-shaped appearance. 
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BCCs (Glas 1B), infiltrative, moderately aggressive BCCs (Glas II) 
and highly aggressive, morpheiform BCCs (Glas III). Glas II BCC 
accounts for approximately 10–20% of all BCCs (14, 15) (Fig. 1). 

The patients referred to us had biopsy-proven BCCs judged to 
be suitable for treatment with cryosurgery, low and medium ag-
gressive BCCs, and a well-defined clinical border. The medical 
records were reviewed until 31 December 2019. Variables recorded 
were: age, sex, size of lesion, location (upper eyelid, lower eyelid, 
medial and lateral side of the eye), if curettage had been used, any 
tumour recurrence and time interval (in months) between treatment 
and recurrence. The patients were actively monitored for one year 
and later instructed to contact the dermatology or ophthalmology 
department in case of a suspected tumour recurrence. Only pa-
tients with a primary BCC were treated with cryosurgery. The 
protocol for cryosurgery was 2 complete cycles of more than 60 
s thaw time, described by Lindgren et al. (16). A completed thaw 
cycle involved a fully frozen tumour and a margin of 3 mm. The 
patients were treated during an outpatient visit. Location, side and 
largest diameter of the tumour were recorded. Local anaesthetic 
(lidocaine, 10 or 20 mg/mL with adrenalin 5 µg/mL) was injected 
in the tumour area. Anaesthetic (oxybuprocaine or tetracaine) eye 
drops were applied on the surface of the eye. Any tumour with a 
height of more than 3 mm was reduced with a curette. Neoprene 
cones (Cortex Technology, Hadsund, Denmark) with 3-mm thick 
walls with various diameters were used during the freezing process. 
Liquid nitrogen was sprayed onto the with the neoprene cone sur-
rounding the tumour. Jaeger plates were used to shield the bulb 
when the eyelid margin was involved. Freezing was continued 
until whitening of the exterior margin of the cone was observed, 
usually after 25–30 s. The freezing time was defined as the time 
required to freeze the selected area (tumor and margin). The tissue 
was allowed to defrost completely, then a second freeze-thaw cycle 
was performed. If any of the 2 freeze treatments were under 1 min, 
a third freeze-thaw cycle was performed. Patients had a follow-up 
at 1 week, 1 month and 1 year (Fig. 2). They were told to contact 
the treatment centre if they had a suspected recurrence thereafter.

RESULTS 

A total of 53 cryosurgeries from 52 individuals were 
included, of these 39 (74%) were performed on women. 
Twenty-nine (55%) tumours were located on the right 
side. Forty-five (85%) tumours were classified as Glas II, 
8 (15%) were considered to be a mixed type at least partly 
classified as medium aggressive. The inferior eyelid was 
most commonly affected in 33 (62%) instances, followed 
by the medial 15 (28%), upper 4 (8%) and the lateral 1 
(2%). The mean age by the time of diagnosis was 73 
years (range 49–97). The mean size of the tumour was 
9.6 mm (SD ± 3.4), the largest successfully treated tumour 
had a diameter of 20 mm. Curettage had been used in 
only one instance. During the first 3 years no recurrence 
was found. Among reviewed cryosurgeries only 3 had 

recurred: 2 cases 5 years after cryosurgery and 1 after 9 
years. Three patients died from unrelated causes. They 
all had a follow-up for at least 2 years. In this study no 
recurrence of Glas II BCC was observed during a 3-year 
follow-up. None of the 3 patients assessed as having a 
relapse used immunosuppressive medication. One of the 
patients had the first tumour located medially with the 
recurrence far laterally on the lower eyelid. We chose to 
interpret all new BCCs on the same side as recurrences 
(Table I).

DISCUSSION 

The recurrence rate (6%) was comparable to that found 
in previous studies. Mallon et al. (17) showed a 95.3% 
cure rate in the face area using a similar protocol as 
described here (2 freeze-thaw cycles). A systematic 
review of recurrence rates found a cumulative risk of 
4–17% with a 5-year follow-up (18). A study performed 
previously at our centre showed a recurrence rate of less 
than 0.5% (16). In that paper, BCCs with low aggres-
siveness were not separated from medium aggressive 
BCCs. The recurrence rate after Mohs microsurgery 
treatment is estimated as 3% with a 5-year follow-up 
(19). The current study could not identify any adverse 
events or self-reported dissatisfaction with the cosmetic 
results after cryosurgery. Thissen et al. (18) showed that 
87.5% of cryosurgery treated patients achieved a “good” 
cosmetic result, 12.5% “fair”, and no patients reported a 
“bad” result. The current study suggests that cryosurgery 

Fig. 2. Patient with Glas type 2 basal cell 
carcinoma. (A) Before cryosurgery. (B) Three 
years after treatment.

Table I. Characteristics of the 53 cryosurgeries included in this study

Characteristics

Sex, n (%)
  Female 39 (73)
  Male 14 (27)
Side, n (%)
  Right 29 (55)
  Left 24 (45)
Age, years, mean 73
Glas type, n (%)
  Medium aggressive 45 (85)
  Mixed type   8 (15)
Location, n (%)
  Upper   4 (7.5)
  Medial 15 (28)
  Lower 33 (62)
  Lateral   1 (2)
Curettage n (%)
  Curettage was used   1 (2)
  Curettage was not used 52 (98)
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for large clinically well-defined Glas II BCCs is an ef-
fective treatment with low tumour recurrence. There are 
many advantages of cryosurgery. It is performed in an 
outpatient setting with no need for an operating theatre. 
Cryosurgery does not require the aseptic environment 
needed for Mohs surgery. The adnexal tissue is preserv-
ed, which is especially valuable with large tumours and 
those involving the tear drainage system. Anticoagulation 
therapy does not need to be discontinued before surgery. 
Cryosurgery may be less expensive than surgery, which 
is an important factor with increasing cancer incidence 
worldwide, although studies are needed to confirm this. 
Cryosurgery is a valuable treatment option in addressing 
the increasing global incidence of BCC. 
The authors have no conflicts of interest to declare.

REFERENCES
1. Gandhi SA, Kampp J. Skin cancer epidemiology, detection, 

and management. Med Clin North Am 2015; 99: 1323–1335.
2. Wadhera A, Fazio M, Bricca G, Stanton O. Metastatic basal 

cell carcinoma: a case report and literature review. How ac-
curate is our incidence data? Dermatol Online J 2006; 12: 7.

3. Hannuksela-Svahn A, Pukkala E, Karvonen J. Basal cell skin 
carcinoma and other nonmelanoma skin cancers in Fin-
land from 1956 through 1995. Arch Dermatol 1999; 135: 
781–786.

4. Saleh GM, Desai P, Collin JR, Ives A, Jones T, Hussain B. Inci-
dence of eyelid basal cell carcinoma in England: 2000–2010. 
Br J Ophthalmol 2017; 101: 209–212.

5. Ceilley RI, Del Rosso JQ. Current modalities and new advanc-
es in the treatment of basal cell carcinoma. Int J Dermatol 
2006; 45: 489–498.

6. Paoli J, Gyllencreutz JD, Fougelberg J, Backman EJ, Modin M, 
Polesie S, et al. Nonsurgical options for the treatment of basal 

cell carcinoma. Dermatol Pract Concept 2019; 9: 75–81.
7. Copper IS. Cryogenic surgery: a new method of destruction 

or extirpation of benign or malignant tissues. N Engl J Med 
1963; 268: 743–749.

8. Zacarian SA. Cryosurgery of cutaneous carcinomas. An 18-
year study of 3,022 patients with 4,228 carcinomas. J Am 
Acad Dermatol 1983; 9: 947–956.

9. Fraunfelder FT, Zacarian SA, Wingfield DL, Limmer BL. Results 
of cryotherapy for eyelid malignancies. Am J Ophthalmol 
1984; 97: 184–188.

10. Biro L, Price E. Cryosurgical management of basal cell 
carcinoma of the eyelid: a 10-year experience. J Am Acad 
Dermatol 1990; 23: 316–317.

11. Lindgren G, Larko O. Long-term follow-up of cryosurgery 
of basal cell carcinoma of the eyelid. J Am Acad Dermatol 
1997; 36: 742–746.

12. Kuflik EG. Cryosurgery for skin cancer: 30-year experience 
and cure rates. Dermatol Surg 2004; 30: 297–300.

13. Trakatelli M, Morton C, Nagore E, Ulrich C, Del Marmol V, 
Peris K, et al. Update of the European guidelines for basal cell 
carcinoma management. Eur J Dermatol 2014; 24: 312–329.

14. Jernbeck J, Glaumann B, Glas JE. [Basal cell carcinoma. 
Clinical evaluation of the histological grading of aggressive 
types of cancer]. Lakartidningen 1988; 85: 3467–3470 (In 
Swedish).

15. Kuijpers DI, Thissen MR, Berretty PJ, Ideler FH, Nelemans 
PJ, Neumann MH. Surgical excision versus curettage plus 
cryosurgery in the treatment of basal cell carcinoma. Der-
matol Surg 2007; 33: 579–587.

16. Lindgren G, Larko O. Cryosurgery of eyelid basal cell car-
cinomas including 781 cases treated over 30 years. Acta 
Ophthalmol 2014; 92: 787–792.

17. 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.

18. Thissen MR, Neumann MH, Schouten LJ. A systematic review 
of treatment modalities for primary basal cell carcinomas. 
Arch Dermatol 1999; 135: 1177–1183.

19. Paoli J, Daryoni S, Wennberg AM, Molne L, Gillstedt M, Miocic 
M, et al. 5-year recurrence rates of Mohs micrographic sur-
gery for aggressive and recurrent facial basal cell carcinoma. 
Acta Derm Venereol 2011; 91: 689–693. 


