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Many patients presenting for dermatologic surgery use
antithrombotic medication. It remains controversial
whether or not this medication should be withheld prior
to cutaneous surgery. Different studies, including one
meta-analysis, have assessed the risk of bleeding when
antithrombotic medication was continued and showed
conflicting results (1-8). Furthermore, case reports il-
lustrated the potential life-threatening risk of temporary
discontinuation of antithrombotic medication (9-11).
We evaluated the frequency of postoperative hae-
morrhage and thrombotic events in patients continuing
their antithrombotic medication with those temporarily
withholding this medication prior to Mohs micrographic

surgery.

MATERIAL AND METHODS

We retrospectively retrieved information from patients who under-
went Mohs micrographic surgery from July 2010 to July 2012 at
the Maastricht University Medical Centre. During the first year a
regional guideline required platelet inhibitors (PI’s) to be discon-
tinued 7 to 10 days prior to surgery and Vitamin
K antagonists (VKA’s) to be tapered to reach

variables the #-test for independent samples or Mann-Whitney
U test was used. Multivariate logistic regression analysis was
performed to evaluate the relationship between haemorrhage
and antithrombotic therapy and to adjust for potential confoun-
ders. p-values <0.05 were considered to indicate statistical
significance. Analysis was performed using IBM SPSS Statis-
tics version 20.0.0.1.

RESULTS

A total of 598 Mohs procedures in 534 patients were
performed in the study period. After excluding 175
procedures (151 patients) due to unclear documentation
regarding the use and/or management of antithrombotic
medication, 423 procedures (383 patients) were left for
analysis. Baseline characteristics are shown in Table 1.
Patients using antithrombotic medication were signifi-
cantly older and were more often male than patients not
using them. In the group that discontinued the antithrom-
botic medication, more operations were done in the eye
region, reflecting adjustment to the protocol. There was

Table 1. Characteristics of included procedures

an International Normalized Ratio of 2.0 or less
24 h prior to surgery. As a result of a national

Antithrombotics Antithrombotic No antithrom-

discussion, the guideline was changed from July Characteristics discontinued continued botics (controls) p-value
2011. Patients did not need to discontinue their Procedures, n 59 84 280
antithrombotic medication with the exception Age, years, mean = SD 75.5+9.4 76.3+8.8 66.0+11.9 <0.001
of surgery performed at the medial canthus of Sex, n (%) 0.041
the eye. In addition to patient and operation Male 36 (61.0) 52(61.9) 136 (48.6)
characteristics, we extracted information on Female 23(39.0) 32(38.1) 144 (51.4)
postoperative adverse events including bleed- Anticoagulant, n (%) n.a.
ing, infection, necrosis and wound dehiscence PI 24 (40.7) 52 (61.9) na.
as well as vascular events within 7 days post- VKA 31(52.5) 18 (21.4) n.a.
surgery. Patients with known bleeding diathesis 2x PI L(LT) 11 (13.1) n.a.
(such as hemophilia or von Willebrand disease) VKA +PI 3650 2024 n.a.
were excluded. Bleeding was defined as severe Unknown agent 0(0.0) 1(1.2) na.
if it required coagulation and/or suturing, as Localization, n (%) <0.001
moderate if it required a new pressure dressing, Eye 16 (27.1) 5(6.0) 33 (11.8)
and as mild if it could be resolved by telephone Nose 23 (39.0) 25(29.8) 129 (46.1)
advice. Frequency of bleeding was compared Cheek 6(10.2) 9 (10.7) 46 (16.4)
amongst the 3 groups: patients continuing their Ear 5(8.5) 20(23.8) 24 (8.6)
anti-thrombotic medication, patients discon- Other 9(15.3) 25(29.8) 48 (17.1)
tinuing their anti-thrombotic medication and Diameter de'fect, mm, mean+SD 259+ 14.4 254+143 22.6+13.2 0.094
patients not using anti-thrombotics (controls). Reconstruction, (%) 0.122
This study protocol followed the principles Secondary granulation 58.5) 12(14.3) 25(8.9)
of the 1975 Declaration of Helsinki and was Primary closure 17(28.8) 33(39.3) 73 (26.1)
approved by the institution’s medical ethical Plasty 29 (49.2) 28(33.3) 119 (42.5)
committee. Graft 2(3.4) 7(8.3) 33 (11.8)

The y2-square test or Fisher’s exact test Postponed closure 4(6.8) 4(4.8) 22(7.9)

Unknown 2(3.4) 0(0.0) 8(2.9)

was used to test for statistical significance

of differences in proportions. For continuous
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SD: standard deviation; PI: platelet inhibitor; VKA: vitamin-K antagonist; n.a.: not applicable.
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Table 1. Number of procedures with varying severity of postopera-
tive haemorrhage in relation to use of antithrombotics or not

Mild Moderate Severe Total
n (%) n (%) n (%) n (%)
Antithrombotics discontinued (2=59) 0 (0.0) 2 (3.4) 1(1.7) 4(6.8)"
Antithrombotics continued (n=84) 2 (2.4) 2(24) 2(24) 6(7.1)
No antithrombotics (n=280) 1(0.4) 5(1.8) 1(0.4) 8(2.9)

Patient group

“In one patient the type of intervention was not registered.

no statistically significant difference in the diameter of
the surgical defect or the closure type among all 3 groups.

A total of 18 haemorrhages in 18 patients were recor-
ded (4.3% of procedures). The haemorrhage rates and
their severity are shown in Table II. No life-threatening
bleeding occurred. After adjustment for age, which
was a significant co-variant, the relative risk (RR) of
haemorrhage in patients discontinuing their medica-
tion compared to controls was 3.52 (95% confidence
interval, CI 0.93-13.38) and in patients continuing
their medication compared to controls 3.84 (95% CI
1.13-12.98). No wound dehiscence, necrosis or infec-
tion occurred in patients who experienced postoperative
haemorrhage'.

Two vascular events were identified. One patient
withheld acenocoumarol 4 days preoperatively and de-
veloped a cerebellar infarction three days after surgery.
Another patient discontinued carbasalatecalcium 7 days
preoperatively and experienced a myocardial infarction
during the operation.

DISCUSSION

For daily practice, the RR of post-operative haemorr-
hage in patients continuing versus discontinuing their
antithrombotic medication is of major relevance. Only
one prior study focussed on this comparison and found
similar risks in both groups which is in agreement with
our findings (12). In this earlier study, the decision to
stop antithrombotic medication or not was left to the
treating physician which could potentially have intro-
duced a selection bias. In our study this selection bias
was minimized due to a uniform protocol. However,
patients using antithrombotics are probably more
aware of the risk of bleeding and are more likely to
contact a doctor. This could also have contributed to
the higher rate of registered bleeding in patients using
antithrombotics.

Some studies have concluded that the use of VKA did
increase the risk of bleeding while that of aspirin (a PI)
did not (4, 13). In our study, both patients on VKA and PI

'In patients using PI (n=88) the RR of postoperative haemorrhage was
1.20 (95% CI 0.12-12.21) when comparing patients continuing versus
discontinuing. In patients using VKA (n=54), the RR of postoperative
haemorrhage in continuing compared to discontinuing was 1.32 (95% CI
0.19-9.24).
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had an increased risk of bleeding compared with control
patients (results not shown). Nonetheless, we have shown
that the haemorrhage rate was similar in patients conti-
nuing and discontinuing their VKA. This is important for
decision making prior to dermatologic surgery. Two other
studies have suggested that combinations of different
agents could increase the rate of bleeding complications
(7, 8). In this study, none of the patients who received
a combination of antithrombotics had experienced a
haemorrhage. This group was however small.

In our study, two patients who had discontinued their
anticoagulation developed a vascular event within one
week after surgery. Although these complications are
rare, they should not be ignored due to the life-threate-
ning potential. On the contrary, bleeding complications
are mostly not life-threatening but can be extremely
stressful for the patient and a potential threat for wound
healing. Nevertheless, in this study, no dehiscence or
necrosis appeared in the group with post-operative
haemorrhage, indicating that this threat is minimal.

There are limitations to this study that should be
noted. First of all, due to the retrospective design, data
are missing and a limited sample prohibited potenti-
ally relevant sub-group analyses, such as the method
of wound closure. The limited sample size is also as-
sociated with a reduced power to detect statistically
significant results. Secondly, the recorded severity of
the bleeding is subjective, but the potential misclassi-
fication of bleeding severity does not affect the results
concerning total number of haemorrhages. Other pos-
sible confounders, such as patients coping ability or
surgeon’s skill could not be addressed in this paper due
to its retrospective design.

In conclusion postoperative haemorrhage balancing
both risks and vascular events, favours continuation of
anticoagulants in dermatologic surgery. Future prospec-
tive studies are needed to confirm our results.
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