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SIGNIFICANCE
Since Mohs micrographic surgery was introduced to treat 
basal cell carcinomas (BCCs) in Denmark a decade ago, 
almost no data regarding Mohs micrographic surgery out-
comes have been available. By investigating data from 
a newly established patient registry, we found that the 
5-year recurrence rates were approximately 3% and 5% 
for primary and recurrent basal cell carcinoma, respecti-
vely, following Mohs micrographic surgery. We also found 
that primary basal cell carcinomas projected better surgical 
outcomes than recurrent basal cell carcinomas. These no-
vel real-world data underline the benefits of Mohs micro-
graphic surgery and can contribute to clinical guidelines for 
basal cell carcinoma management. The newly established 
registry may also serve as a source for future studies.
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Basal cell carcinoma is the most common skin malig-
nancy and constitutes a burden for patients and socie-
ty. Mohs micrographic surgery is a recommended treat-
ment for high-risk basal cell carcinoma, but long-term 
outcomes of Mohs micrographic surgery in Denmark 
are unknown. This study aimed to estimate the 5-year 
recurrence rate of basal cell carcinoma following Mohs 
micrographic surgery, and to investigate patient and 
procedure characteristics since the introduction of the 
procedure in Denmark. The Danish Registry for Mohs 
Surgery was established and all Mohs micrographic 
surgery cases nationwide from January 2012 to De-
cember 2022 were included. A total of 1,774 patients 
were included in the cohort, and 2,203 high-risk basal 
cell carcinomas were treated using Mohs micrograp-
hic surgery techniques. The overall 5-year recurrence 
of basal cell carcinoma following Mohs micrographic 
surgery was 3.8% (95% CI 2.8–5.0), 3.1% (95% CI 
2.1–4.7) for primary basal cell carcinomas, and 5.3% 
(95% CI 3.6–7.8) for recurrent basal cell carcinomas. 
The primary basal cell carcinomas showed a tendency 
towards lower recurrence rates and better surgical 
outcomes than recurrent basal cell carcinomas, al
though not significantly. The recurrence rate estimates 
correspond to international levels, supporting Mohs 
micrographic surgery as a treatment option for high-
risk basal cell carcinomas in Danish dermatological 
practice. The newly established patient registry serves 
as a cohort for future research in this field.
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Basal cell carcinoma (BCC) is the most common skin 
malignancy, with an estimated lifetime prevalence 

up to 30% in fair-skinned populations (1). Although ra-
rely fatal, BCCs constitute a large socioeconomic burden 
and may affect patients’ quality of life significantly (2, 
3). Well-established risk factors for BCC include sun 
exposure, fair skin colour, genetic predisposition, and 
immunosuppression (4, 5).

A range of therapeutic options are available for BCCs 
including curettage, surgery, cryo-surgery, photodynamic 
therapy, topical imiquimod, radiation therapy, and sys-
temic hedgehog inhibitors. Treatment strategies usually 
depend on prognostic stratification of recurrence risk 
among other factors such as patient characteristics and 
preference (6, 7). A BCC is typically classified as being 
at high risk of recurrence if it is localized in the H-zone 
in the face, is larger than 2 cm, if it is a recurrent tumour, 
has ill-defined borders, perineural invasion, or has an 
aggressive histological subtype (8). Mohs micrographic 
surgery (MMS) is considered the gold standard for treat-
ment of high-risk BCCs in the facial area, due to its high 
cure rate and tissue-sparing benefits (9–12). 

A decade ago, MMS was introduced as a treatment 
option in Danish hospital settings, and it is currently 
performed in 2 university hospitals in Denmark. The 
knowledge of MMS outcomes in Denmark is limited, 
and long-term efficacy and safety of MMS in Danish 
hospitals are unknown (13). The aim of this study was 
to provide novel nationwide descriptions of patients 
undergoing MMS, and to estimate the 5-year recurrence 
rate following MMS in Denmark.

MATERIALS AND METHODS
The study was registered and approved by the Capital Region’s 
Research Inventory prior to study initiation (Videncenter for Da-
taanmeldelser, ref. P-2021-856). All legal and ethical requirements 
for the study were met.

https://creativecommons.org/licenses/by-nc/4.0/
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Danish Registry for Mohs Surgery

The Danish Registry for Mohs Surgery is a nationwide patient 
cohort established in December 2022. The objective of the re-
gistry is to collect information regarding BCCs treated by MMS 
in Danish public hospitals, and to generate data for scientific 
research and quality assurance. The registry includes information 
on patient characteristics, BCC characteristics, MMS procedures, 
and postoperative follow-up visits. Two centres are currently 
performing MMS in Denmark, Bispebjerg University Hospital 
in Copenhagen and Aarhus University Hospital in Aarhus. At 
the time of establishment of the registry, no systematic data were 
available regarding MMS operations in Denmark. We therefore 
entered data based on retrospective chart reviews of virtually all 
MMS operations carried out in Denmark since the method was 
introduced in 2012 and until December 2022. 

Patient inclusion and data entry

For the retrospective chart reviews, research assistants entered 
relevant information using search functions in the electronic pa-
tient charts. If any of the information was unavailable or unclear, 
fields were classified as “unknown” or “missing”. All data were 
collected using the web-based application Research Electronic 
Data Capture (REDCap, version 13.7.14; https://project-redcap.
org/) which was available at both MMS centres. 

Baseline data

Information regarding participants’ age, gender, risk factors for 
BCC, smoking status, and anticoagulant therapy was collected. 

Basal cell carcinoma characteristics

Each histologically verified BCC that was treated with MMS was 
divided into primary BCC (pBCC) or recurrent BCC (rBCC). If 
information regarding previous treatment attempts was unclear, 
cases were classified as unknown. BCCs that were incompletely 
excised during the first attempt at treatment were also categori-
zed as rBCC. The anatomical location of each BCC as well as 
histological type and previous treatment modalities for rBCC 
were also identified. Several patients had undergone more than 1 
MMS procedure, leading to a larger number of BCC cases than 
participants. Each BCC was entered as a separate case, even if, for 
example, 2 tumours were treated during a single operative session. 

Mohs micrographic surgeries

Information regarding each operation was entered into the registry, 
including hospital department, date of procedure, measurements 
of the tumour and defect, number of Mohs stages, histological 
findings, and closure technique. Furthermore, the use of preope-
rative and postoperative medication was registered. 

Follow-ups

For each visit following every MMS operation, information on 
postoperative complications, patient satisfaction, and signs of BCC 
recurrence was collected. The Danish Dermatological Association 
recommends follow-up visits at 6 and 12 months postoperatively 
and additional follow-up visits depending on the patients’ risk 
profile and number of previous cases of skin malignancies, as 
well as actinic degeneration. For example, patients with multiple 
BCCs are typically offered yearly checkups. When patients are 
discharged from hospital care, they are usually recommended to 
continue screening and checkups through community dermato-
logy clinics or general practitioners. If recurrence is suspected, 
patients are recommended to contact the MMS clinics. Recurrences 

following MMS were histologically verified by punch biopsy if 
there was any sign of tumour adjacent to the surgical scar. We 
also screened the Danish pathology database (Patobank), which 
contains all pathology results nationwide, to look for possible 
recurrences detected outside the hospital setting. 

Statistical analysis

Summary statistics were created and presented as frequencies with 
percentages for categorical variables and means with standard 
deviations (SDs) or medians with interquartile ranges (IQR), as 
appropriate, for continuous variables. The surface area of tumours 
and defects was calculated using the formula Area = π × (major 
axis/2) × (minor axis/2). A 5-year recurrence rate with 95% con-
fidence intervals (CI) was estimated using survival analysis and 
visualized with Kaplan–Meier plots. Patients were censored at the 
date of death if they died during the follow-up period, or at data 
lock on December 1, 2022. Cox regression analyses, including 
multivariate analyses, were used to estimate predictors for recur-
rence, presented as hazard ratios (HR). Covariates were selected 
a priori based on clinical relevance. P-values less than 0.05 were 
considered statistically significant. Analyses were performed using 
Python version 3.9.2 (https://www.python.org/). 

RESULTS

Population characteristics
The study comprised a total of 1,774 adults who under-
went MMS between January 1, 2012 and December 1, 
2022. There were slightly more female patients (54.2%) 
than male patients. The median age at baseline was 69.6 
(IQR 57.8–76.3) years (Table I). The majority of patients 
had undergone only 1 MMS procedure during the study 
period; however, 32% of the patients had received 2 or 
more MMS operations. Information regarding BCC risk 
factors, Fitzpatrick skin type, level of sun damage, and 
smoking status was missing in more than half of patients 

Table I. Characteristics of the study population

Total, n 1,774
Gender, n (%)
 Male 812 (45.8)
 Female 962 (54.2)
Age (at first Mohs operation), median (IQR) 69.6 (57.8–76.3)
Total number of MMS operations, n (%)
 1 1,497 (68.0)
 2 187 (8.5)
 3 56 (2.5)
 4 21 (1.0)
 5+ 13 (0.6)
Anticoagulant therapy, n (%)
 Yes 370 (20.9)
 No 1,099 (62.0)
 Missing 305 (17.2)
Anticoagulant therapy, n (%)
 NSAID 3 (0.2)
 Warfarin 44 (2.5)
 Clopidogrel 52 (2.9)
 NOAC 73 (4.1)
 Heparin 5 (0.3)
 Acetyl salicylic acid 127 (7.1)
 Ticagrelor 1 (0.1)
 Fish oil and other supplements* 82 (4.6)

IQR: interquartile range; MMS: Mohs micrographic surgery; NSAID: non-steroidal 
anti-inflammatory drug; NOAC: novel oral anti-coagulants.
*Supplements with blood-thinning properties included products containing ginseng, 
garlic, and ginger.

http://medicaljournalssweden.se/actadv
https://project-redcap.org/
https://project-redcap.org/
https://www.python.org/
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(information obtained from retrospective chart reviews), 
and therefore not reported in the current paper. Of the 
included patients, 20.9% (n = 370) received anticoagulant 
therapy at baseline, while 62.0% (n = 1,099) did not, and 
in 17.2% the information was missing. The most com-
monly used anticoagulants were acetyl salicylic acid 
(7.1%) and fish oil (4.6%). 

Basal cell carcinoma characteristics
A total of 2,203 BCCs treated with MMS were included, 
based on retrospective chart reviews. The number of 
BCCs treated with MMS increased substantially during 
the study period, from 41 in 2013 to 375 in 2022 (Fig. 1). 
A total of 1,316 and 694 of the cases were pBCCs and 
rBCCs, respectively, and 193 were categorized as unk-
nown (Table II). There was an over-representation of 
BCCs in the nasal region, followed by the cheek, fore-
head, and temple regions (Fig. 2). The most common his-
tological type was nodular (59.4% and 48.4% for pBCC 
and rBCC, respectively), followed by infiltrative (7.2% 
and 4.0%), and superficial (4.5% and 4.9%). Information 
on histological type was unavailable in 25.5% and 40.1% 
of pBCCs and rBCCs, respectively. Of the rBCCs, the 
most common previous treatment modality was curet-
tage (50.1%), followed by photodynamic therapy (PDT) 
(13.5%), radiation therapy (11.2%), and cryotherapy 
(6.6%). The median (IQR) follow-up time for all included 
BCCs was 3.41 (1.54–5.53) years. 

Mohs surgery characteristics
The median size of the studied BCCs was 66.0 (IQR 
33.0–112.3) mm2 and 78.5 (IQR 42.8–144.9) mm2 for 

pBCC and rBCC, respectively (Table III). Defect sizes 
were similarly smaller for pBCCs (median 132.7 [IQR 
78.5–251.3] mm2) than for rBCCs (median 188.5 [IQR 

Fig. 1. Mohs surgery in Denmark over time. Number of basal cell carcinomas treated over the years since Mohs surgery was introduced in Denmark. 
The figure shows a rapid expansion during the first few years.

Table II. Characteristics of basal cell carcinomas treated with MMS 
January 2012–December 2022 (n = 2,203)

Tumour characteristics
Primary BCC
(n = 1,316)

Recurrent  
BCC (n = 694)

Unknown
(n = 193)

Anatomical region, n (%)
 Forehead 170 (12.9) 98 (14.1) 42 (21.8)
 Temple 107 (8.1) 79 (11.4) 18 (9.3)
 Cheek 226 (17.2) 99 (14.43 33 (17.1)
 Chin 16 (1.2) 12 (1.7) 2 (1.0)
 Nasal region 509 (38.7) 264 (38.0) 47 (24.4)
 Periocular region 88 (6.7) 36 (5.2) 10 (5.2)
 Lips/perioral region 89 (6.8) 29 (4.2) 12 (6.2)
 Ears/periauricular 34 (2.6) 26 (3.7) 8 (4.1)
 Scalp 77 (5.9) 51 (7.3) 21 (10.9)
 Missing 0 (0) 0 (0) 0 (0)
Histological type, n (%)
 Nodular 782 (59.4) 336 (48.4) 113 (58.5)
 Superficial 59 (4.5) 34 (4.9) 14 (7.3)
 Micronodular 18 (1.4) 4 (0.6) 1 (0.5)
 Basosquamous 3 (0.2) 0 (0.0) 0 (0.0)
 Morpheaform 24 (1.8) 14 (2.0) 4 (2.1)
  Infiltrative 95 (7.2) 28 (4.0) 10 (5.2)
 Aggressive, unspecified 0 (0.0) 0 (0.0) 0 (0.0)
 Subtype unspecified/unknown 335 (25.5) 278 (40.1) 51 (26.4)
Other characteristics
 Perineural growth 0 (0.0) 0 (0.0) 0 (0.0)
  Intravascular growth 0 (0.0) 0 (0.0) 0 (0.0)
Previous treatments, n (%)
 Mohs surgery n/a 33 (4.8) 0 (0.0)
 Standard excision n/a 44 (6.3) 0 (0.0)
 Curettage n/a 348 (50.1) 0 (0.0)
 Cryotherapy n/a 46 (6.6) 0 (0.0)
 Radiation therapy n/a 78 (11.2) 0 (0.0)
  Imiquimod n/a 18 (2.6) 0 (0.0)
 5-fluorouracil n/a 5 (0.7) 0 (0.0)
 PDT n/a 94 (13.5) 0 (0.0)
 Other/unknown n/a 28 (4.0) 193 (100)

BCC: basal cell carcinoma; MMS: Mohs micrographic surgery; PDT: photodynamic 
therapy.

http://medicaljournalssweden.se/actadv
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102.1–361.3] mm2). The difference between the mea-
sured area of defects and tumours was correspondingly 
smaller for pBCCs (median 62.0 [IQR 31.4–129.6] 
mm2) than rBCCs (median 91.1 [IQR 47.1–197.5] mm2). 
The largest tumour and defect diameters are presented 
in Table III. Approximately half of all pBCCs (46.5%) 
were clear after 1 stage, while only one-third of rBCCs 
(33.4%) were managed with 1 stage. Similarly, slightly 

more rBCCs (54.1%) required more complex closure 
techniques (techniques other than simple closure) than 
pBCCs (50.0%). 

Recurrence rate estimations

The total number of registered BCC recurrences 
following MMS was 25 (1.9%) for pBCC and 28 (4.1%) 

Fig. 2. Anatomical regions of basal cell carcinomas 
treated with Mohs surgery. A pie-chart visualizing the 
distribution of treated facial areas. The figure represents 
the total number of treated cases in the study period.

Table III. Characteristics of MMS operations January 2012–December 2022 (n = 2,203)

Operative outcomes
Primary BCC
(n = 1,316)

Recurrent BCC
(n = 694)

Unknown
(n = 193)

Tumour size, mm2, median (IQR) 66.0 (33.0–112.3) 78.5 (42.8–144.9) 71.5 (37.7–133.5)
Defect size, mm2, median (IQR) 132.7 (78.5–251.3) 188.5 (102.1–361.3) 164.9 (86.4–282.7)
Defect – tumour difference, mm2, median (IQR) 62.0 (31.4–129.6) 91.1 (47.1–197.5) 79.3 (38.1–155.9)
Largest tumour diameter, mm, median (IQR) 10.0 (7.0–14.0) 11.0 (8.0–15.0) 10.0 (8.0–15.0)
Largest defect diameter, mm, median (IQR) 15.0 (11.0–20.0) 18.0 (12.5–25.0) 15.0 (12.0–21.0)
Stages, n (%)
 1 612 (46.5) 232 (33.4) 83 (43.0)
 2 531 (40.3) 293 (42.2) 81 (42.0)
 3 103 (7.8) 88 (12.7) 16 (8.3)
 4 26 (2.0) 35 (5.0) 8 (4.1)
 5 8 (0.6) 17 (2.4) 2 (1.0)
 6 3 (0.2) 1 (0.1) 0 (0.0)
 7 0 (0.0) 2 (0.3) 0 (0.0)
 8 0 (0.0) 3 (0.4) 0 (0.0)
 Unknown 33 (2.5) 23 (3.3) 3 (1.6)
Closure, n (%)
 Side to side 525 (39.9) 228 (32.9) 71 (36.8)
 Rotation flap 215 (16.3) 137 (19.7) 33 (17.1)
 Advancement flap 192 (14.6) 99 (14.3) 32 (16.6)
 M-plasty 20 (1.5) 8 (1.2) 1 (0.5)
 O-Z-plasty 11 (0.8) 3 (0.4) 0 (0.0)
 Transposition flap 58 (4.4) 15 (2.2) 7 (3.6)
  Island pedicle flap 42 (3.2) 28 (4.0) 6 (3.1)
 Skin graft 80 (6.1) 73 (10.5) 14 (7.3)
 Second intention healing 40 (3.0) 13 (1.9) 4 (2.1)
 Other/unknown 133 (10.1) 90 (13.0) 25 (13.0)
Basal cell carcinoma recurrence after MMS, n (%) 25 (1.9) 28 (4.1) 1 (0.5)
Time to recurrence after MMS, n (%)
 0–6 months 1 (4.0) 3 (10.7) 0 (0.0)
 6–12 months 2 (8.0) 3 (10.7) 1 (100.0)
 1–2 years 7 (28.0) 7 (25.0) 0 (0.0)
 2–3 years 9 (36.0) 8 (28.6) 0 (0.0)
 3–4 years 3 (12.0) 1 (3.6) 0 (0.0)
 4–5 years 2 (8.0) 4 (14.3) 0 (0.0)
 More than 5 years 1 (4.0) 2 (7.1) 0 (0.0)

IQR: interquartile range; MMS: Mohs micrographic surgery.

http://medicaljournalssweden.se/actadv


A
ct

aD
V

A
ct

aD
V

A
d
v
a
n

c
e
s 

in
 d

e
rm

a
to

lo
g
y
 a

n
d
 v

e
n

e
re

o
lo

g
y

A
c
ta

 D
e
rm

a
to

-V
e
n

e
re

o
lo

g
ic

a

5/8 Y.M.F. Andersen et al. “Outcomes of Mohs surgery in Denmark”

Acta Derm Venereol 2025

for rBCCs. The overall 5-year recurrence rate for BCCs 
following MMS was 3.8% (95% CI 2.8–5.0), and 3.1% 
(95% CI 2.1–4.7) for pBCCs and 5.3% (95% CI 3.6–7.8) 
for rBCCs. When estimating the incidence of recurrence 
per person-years (only considering patients with at least 5 
years of follow-up), the incidence rate was 0.92 (95% CI 
0.84–1.00), 0.69 (95% CI 0.53–0.90), and 1.28 (95% CI 
1.02–1.61) for overall, pBCCs, and rBCCs, respectively. 
Kaplan Meyer plots of recurrence rates for pBCCs and 
rBCCs are visualized in Fig. 4. 

Predictors for recurrence after MMS
In multivariate models, no significant predictor for tu-
mour recurrence after MMS could be identified (Fig. 4). 
Included covariates were sex, histological type, recur-
rence status, defect-tumour area difference, and Mohs 
stages. Recurrent BCCs appeared to show a tendency for 
an increased risk of recurrence after MMS; however, this 
did not reach statistical significance (HR 1.42 [95% CI 
0.77–2.62]). Similarly, we found no significant difference 
in recurrence rates according to different anatomical 
regions of the face.

DISCUSSION

The estimated 5-year recurrence rate following MMS in 
our study corresponds to previously reported estimates 
from other countries. In a Swedish Mohs clinic, the 
5-year recurrence rate was 2.1% for pBCCs, 5.2% for 
rBCCs, and 3.3% overall (14), while a Dutch retrospec-
tive study found 5-year recurrence rates of 3.2% and 
6.7% for pBCCs and rBCCs, respectively (15). Reports 
from the United States indicate recurrence rates as low 
as 1.0% for pBCCs (16) and 5.6% for rBCCs. An Aus-
tralian study of more than 3,000 patients reported 5-year 
recurrence rates of 1.4% in pBCCs and 4% in rBCCs 

(17). In Spain, incidence rates of recurrence were 1.3 
(95% CI 1.1–1.5) per 100 person-years for BCC (18), 
which is similar to our estimates. Variations in recurrence 
rate estimates may occur due partially to differences in 
patient characteristics, clinical practice, and guidelines. 
Narrower indication for MMS (e.g., including only ag-
gressive subtypes or recurrent BCCs) may in general 
lead to higher recurrence rates, as these tumours are 
more difficult to treat regardless of treatment modality. 

We observed that the area most commonly operated on 
was the nose, which is in line with the recommendations 
based on European consensus-based interdisciplinary 
guidelines for BCC (19). When comparing pBCCs with 
rBCCs, we observed an overall pattern of better outcomes 
of MMS in terms of procedural complexity (fewer stages, 
smaller defects, etc.). Furthermore, although not statisti-
cally significant, rBCCs tended to have a higher risk of 
recurrence after MMS. In previous studies, rBCCs, ag-
gressive histological types, more than 4 stages of MMS, 
and skin defects larger than 4 cm in diameter have been 
reported as predictors for recurrence after MMS (15). 
These observations may support the recommendation 
of MMS as a first-line treatment for high-risk tumours, 
especially those adjacent to important facial structures. 
Clinical decision- making in treatment of BCC can be 
complex, and patients’ preference must be taken into 
consideration. In some elderly patients with a short life 
expectancy, watchful waiting or palliative strategies may 
be considered to spare them from hospital visits and pain. 
However, the overall life expectancy of the population 
is increasing (20), suggesting that radical treatment 
options may be preferable in more cases than previously 
anticipated, to avoid issues with numerous recurrences 
and treatment attempts. 

Approximately half of the rBCCs in our study were 
previously treated with curettage, while 13.5% had re-
ceived PDT and 11.2% radiation therapy prior to MMS. 

Fig. 3.  Kaplan–Meier survival analysis of 
recurrence after Mohs surgery. Kaplan–Meier 
plots of recurrence after Mohs surgery in primary and 
recurrent basal cell carcinomas (BCC), respectively.

http://medicaljournalssweden.se/actadv
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Management of high-risk BCCs can vary from physician 
to physician, based on factors such as preference, availa-
bility, and skill set. A survey of dermatologists in Sweden, 
Norway, and Denmark from 2015 revealed that the treat-
ment of choice for BCCs on the face differed across the 
Scandinavian countries. While Swedish dermatologists 
were more likely to choose surgical strategies, Danish 
and Norwegian dermatologists preferred curettage, PDT, 
and/or radiotherapy more often (20). These differences 
may be based on variations in national guidelines and a 
tendency to pass on certain skills and practices. Despite 
the survey findings, it is our understanding that the clini-
cal practice in the Danish dermatological community is 
changing, and that more patients are being referred for 
surgical treatments than previously. This newly esta-
blished registry may facilitate the development of new 
interdisciplinary, evidence-based guidelines in the future. 

The use of MMS has repeatedly been subject to dis-
cussion, as the procedure is considered costly and more 
time-consuming than standard excisions due to the staged 
excision in MMS. Studies have shown that MMS is not 
substantially more costly than standard excision (21, 22). 

Importantly, we found that the majority of cases were ma-
naged with 1 or 2 MMS stages, supporting the notion that 
the time factor should not play a crucial role in clinical 
decision-making. Although we do not have comparable 
data regarding the efficacy of standard excisions for 
high-risk BCCs in Denmark, a prospective randomized 
trial in the Netherlands found a 10-year cumulative 
probability of recurrence of 4.4% after MMS and 12.2% 
after standard excision (23). Furthermore, a systematic 
review and meta-analysis found that MMS is superior to 
standard excision in terms of reducing the defect size and 
lowering the recurrence rate for pBCC (OR 0.27, 95% 
CI 0.15–0.46) and rBCC (OR 0.26, 95% CI 0.09–0.78), 
respectively (24). Interestingly, incomplete excision 
(cases where the surgical margins contain neoplastic 
cells) occurs in 6.2–20.4% of BCCs that are treated with 
standard excisions, resulting in the need for re-treatments 
for many patients (25). Taking both the recurrence rates 
and cases of incomplete excision into consideration, 
patients and healthcare providers could potentially save 
costs on follow-up visits and re-treatment by choosing 
MMS when relevant. Future investigation into cost 

Fig. 4.  Forest plots of predictors for recurrence of basal cell carcinomas after Mohs surgery. (A) Clinical predictors for basal cell carcinoma 
(BCC) recurrence after Mohs micrographic surgery (MMS). (B) Anatomical predictors for BCC recurrence after MMS. Variable “nodular” in (A) is coded 
as a binary variable (nodular vs non-nodular), as histological types other than nodular were few; (B) is presented using forehead as reference. CI: 
confidence interval; HR: hazard ratio.

http://medicaljournalssweden.se/actadv
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analysis in the Danish hospital setting will be helpful to 
further elucidate the matter. 

Strengths and limitations
Several strengths and limitations apply to this study. 
Although the study was a retrospective review, the co-
hort was large, and without risk of participation bias, as 
all retrospective cases were included. Additionally, we 
had a long follow-up period of up to 10 years. Due to 
the retrospective entry of data, the quality of data may 
be partially compromised. There may be unmeasured 
recurrences, for example in patients who were lost to 
follow-up for different reasons. Furthermore, some 
patients may have visited a private dermatologist or 
surgeon to manage rBCCs. To compensate for this, we 
checked the pathology database for each patient to detect 
any possible missed recurrences. We observed that the 
information regarding the histological type of BCC was 
often missing due to a lack of documentation in the 
pathology description (Patobank). The background of 
this deficiency is not fully known; however, it is partly 
due to the fact that histological data collection has not 
been part of the standard procedure. A retrospective 
review of previous Mohs slides was not possible for the 
current study. 

Conclusion

Since MMS was introduced in Denmark, this study is the 
first to report long-term outcomes of BCCs treated with 
MMS in Denmark. We found that the 5-year recurrence 
rate of BCC following MMS was 3.1% (95% CI 2.1–4.7) 
for pBCCs and 5.3% (95% CI 3.6–7.8) for rBCCs, simi-
lar to previously reported estimates internationally. This 
indicates that MMS may be recommended as a treat
ment option in Danish dermatological care and further 
development and expansion of MMS practice should 
be supported through collaboration between sectors and 
specialties. Importantly, the current paper also serves 
as a cohort description of the newly established Danish 
Registry for Mohs Surgery, which provides opportunities 
for future research in this field.
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