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Original Article

INTRODUCTION

Free flaps are widely used to reconstruct head and neck defects. 
Microvascular anastomosis technique is the most crucial aspect 
of free flap transfer in head and neck surgery [1]. By improving 
the methods and devices of the surgery the success rate of free 
flap transfer is increased up to 99% [2].

Despite the improvement in the surgical techniques and the 
surgeons’ experiences, flap failures still occur due to thrombotic 

occlusion after small vessels anastomosis [3,4]. During the first 
hours and days after free flap transfer, the flap is perfused only 
via anastomosed microvascular circulation. Endothelialization 
of anastomosis lines would be complete in 2 weeks after surgery 
[5]. A total of 5%–25% of flap failures occur due to circulation 
problems and may necessitate re-exploration [6]. Studies have 
revealed that microvascular thrombosis mostly occurs within 
first 2 to 3 days after operation [7]. Therefore, monitoring of free 
flaps during the first 24 hours is critical and of particular impor-
tance in 3 to 5 days after surgery [8]. To reduce the possibility of 
flap loss as a result of thrombotic occlusion, various anticoagu-
lants including aspirin, heparin, low molecular weight heparin 
(LMWH), dextran, and prostaglandin E1 have been used [3,4,9].

Studies have shown that using aspirin was effective in pre-
venting occlusion of microvascular anastomosis. In a study ad-
ministration of aspirin 10 hours before surgery reduced the 
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Objectives. Free flaps are widely used to reconstruct head and neck defects. Despite the improvement in the surgical tech-
niques and the surgeons’ experiences, flap failures still occur due to thrombotic occlusion after small vessels anasto-
mosis. To reduce the possibility of flap loss as a result of thrombotic occlusion, various anticoagulants have been used. 
In this study we decided to evaluate a new protocol for anticoagulation therapy and its effect on flap survival and 
complications.

Methods. In this interventional study, 30 patients with head and neck cancer underwent surgical defects were reconstruct-
ed by microvascular free flap between 2013 and 2014. In the postoperative period patients have taken aspirin (100 
mg/day) for 5 days and enoxaparin (40 mg/day subcutaneously) for 3 days. The flap survival was followed for three 
weeks.

Results. Given that there was no complete necrosis or loss of flap, the free flap success rate was as much as 100%. The need 
for re-exploration occurred in 3 patients (10%). Only in one patient the need for re-exploration was due to problem 
in venous blood flow.

Conclusion. The aspirin-enoxaparin short-term protocol may be a good choice after free flap transfer in reconstruction of 
head and neck surgical defects.
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platelet aggregation and prevented anastomosis occlusion [10]. 
In another study there were no significant difference between 
using heparin or LMWH in flap survival; however, heparin was 
associated with higher risk of complications [11]. In a review ar-
ticle the use of aspirin and LMWH subcutaneously, alone or to-
gether as an anticoagulant therapy was recommended [12].

Different protocols have been proposed for anticoagulation 
therapy in free flap transfer. In this study we decided to evaluate 
a new protocol for anticoagulation therapy and its effect on flap 
survival and complications.

MATERIALS AND METHODS

In this interventional study, 30 patients with advanced head and 
neck cancer underwent extensive surgical resection and the 
caused defects were reconstructed by microvascular free flap be-
tween 2013 and 2014. Briefly, various types of free flaps were 
used including radial forearm free flaps (RFFF), rectus abdomi-
nis flaps (RAF), anterolateral thigh flaps (ALTF), scapular free 
flaps (SFF), and iliac crest free flap. Because the vascular pedicle 
in radial and fibular flaps is very susceptible to atherosclerosis, 
in patients with risk factors of atherosclerosis such as diabetes 
mellitus, hypertension and hyperlipidemia, and history of previ-
ous atherosclerotic vascular diseases, ALTF was used which is 
believed not to be affected by atherosclerotic changes. RFFF was 
used in only one of our high risk patients after careful evalua-
tion of its vascular pedicle with Doppler ultrasonography. More-
over, we tried to be more meticulous and use high magnification 
of operating microscope for anastomosis of the vessels when 
calcifications or thick intima were present.

In the postoperative period, aspirin (100 mg/day) was admin-
istered for 5 days either by orally or via nasogastric tube. In ad-
dition, all patients received 40 mg of enoxaparin subcutaneously 
once daily for 3 days. Heparin and dextran were not used in 
postoperative period. The donor and recipient site arteries and 
veins were washed using a 20 Fr catheter during the surgery. 
Postoperatively, we monitored the perfusion status by tissue col-
or observation every 1 hour during the first day and then more 
widely apart and pin prick test every day or if any doubt was 
present regarding the blood flow. Data including free flap failure, 
venous and arterial thrombosis, and the need for re-exploration 

were recorded in the postoperative period. The free flap failure 
was considered as flap necrosis in the period of 3 weeks after 
surgery.

RESULTS

From 30 patients who participated in the study, 21 of them 
(70%) were male. The mean age of the patients was 45.06 years 
old (range, 16 to 70 years old). Nine of the patients (30%) had a 
history of previous chemoradiation.

The surgeries consist of subtotal glossectomy (14 cases), total 
glossectomy or total resection of the base of the tongue or floor 
of the mouth (6 cases), segmental resection of mandible and 
floor of the mouth (2 cases), retromolar trigon resection (1 case), 
skull base lesions with dural and orbital involvement (3 cases), 
neopharyngectomy (1 case), skin involvement after recurrence 
in neck (2 cases), and radical maxillectomy with resection of the 
involved skin (1 case).

The free flaps used in this study include 15 cases of RFFF, 8 
RAF, 4 ALTF, and 2 SFF, and one iliac crest free flap.

No complete necrosis or loss of flap was observed during the 
postoperative period and the rate of free flap success was 100%. 
Re-exploration was needed in 3 patients (10%). Two of them 
were due to hematoma caused by bleeding of flap muscles fi-
bers. In current study there were not any impairment in arterial 
blood flow but in one patient impaired venous flow leaded to re-
exploration of the pedicle. A partial necrosis of ALTF after glos-
sectomy defect reconstruction was encountered which we be-
lieve was due to poor shaping and positioning. The issue was re-
solved with conservative measures such as reform of the sutures.

We had two mortalities in this series none of which happened 
in the first three weeks of postoperative period. The flaps were 
viable at the time of death. The causes of death were opium 
overdose and uncontrolled intracranial pressure following ex-
tensive skull base surgery.

DISCUSSION

Despite the improvement in surgical techniques and surgeons’ 
experiences, free flaps necrosis and loss due to thrombotic oc-
clusions is still an unfortunate event. Different protocols have 
been proposed for anticoagulation therapy in free flap transfer. 
In current study we used a combination of 100 mg/day aspirin 
for 5 days and 40 mg/day enoxaparin injection for 3 days after 
surgery. Since no flap failure was seen in patients and the rate of 
free flap transfer success was 100% with this protocol, the pro-
tocol of the present study seems to work well. In the current 
protocol the number of days and the doses of anticoagulant 
therapy were lower than previous studies which may be more 
cost-effective.

   No single standard exists for anticoagulation after free flap 
reconstruction of head and cancers.

   We evaluated aspirin 100 mg daily for 5 days + enoxaparin 
40 mg a day for 3 days.

   This protocol was relatively safe and effective for this purpose.
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Urken et al. [13] reported that overall success of the free flap 
transfer was as much as 93.5%. As the experience of surgeons 
increased, the complications decreased. Approximately 75% of 
the reconstruction carried out in that study was for defects of 
the oral cavity [13]. In another study by the same author on 
bone reconstruction by scapular fasciocutaneous flap, the suc-
cess rate was reported 89% over 15 years and the flaps failed in 
5 patients [14]. Hidalgo and Jones [15] demonstrated the role of 
immediate exploration on transplant vascular problems in free 
flap transfer. Eleven of 150 transferred flaps had blood circula-
tion problem during the first hour to 6 days after operation 
which in 8 cases it was due to venous thrombosis and in 3 of 
them due to arterial thrombosis. The average time of exploration 
was 1.5 hours after facing with problem which resulted in rescue 
of all 11 flaps [15]. In another study by Hidalgo et al. [16] on 
716 cases of free flap transfer for oncologic defects, the rate of 
success was 98%. Eight percent of patients needed re-explora-
tion due to anastomosis complications and infection which res-
cued 40 of these flaps. In a study by Haughey et al. [17] on 241 
patients with free flap transfer the success rate was 95%. Ad-
ministration of more than 7 L of crystalloid fluids during surgery 
and age over 55 years were associated with medical complica-
tions. Kessler et al. [18] believed that by improving the quality 
of patient management, surgical techniques, and careful selec-
tion of patients it could be possible to reach a 100% success 
rate. From 81 patients with mouth and mandible reconstruction, 
they only had 4 complications related to anastomosis in which 
quick action prevented from any flap failures.

Aside from the importance of surgical technique, one of the 
factors that seem to affect the success rate of free flap is antico-
agulant medications before, during or after surgery. There is no 
unified standard protocol for using anticoagulant medications. 
In a review by Jokuszies et al. [19] most of the microvascular 
surgeons used a combination of aspirin and heparin or LMWH. 
Salgado et al. [12] suggested aspirin and LMWH alone or a 
combination of them as anticoagulant medications. Dassonville 
et al. [20] used LMWH as the anticoagulant agent and the result 
was 6.6% flap failure with 15% of cases being re-explored. In 
two studies by Nakamizo et al. [9] and Fukuiwa et al. [21], pros-
taglandin E1 was used for 5 days after the operation and the 
failure rate were 2.7% and 5.9%, respectively.

Chien et al. [22] used a combination of aspirin (325 mg/day) 
and heparin (5,000 unit subcutaneous per day) which resulted in 
a success rate of 97.2%. Two-point-eight percent of the cases 
faced venous congestion which needed further exploration and 
5.6% faced hematoma which needed surgical intervention. The 
failure rate in Suh et al. [23] study was 0.8% with 1.8% rate of 
re-exploration. Irrigating the donor and recipient veins with hep-
arinized saline solution before operation and 81 mg/day aspirin 
for 7 days after surgery were effective in reduction of flap failure.

The main limitations of this study are small sample size, and 
lack of a control group. As the use of free flaps is rapidly growing 

all around the world, conducting new studies with larger sample 
sizes in well-designed randomized controlled trials are needed 
more than ever. However this study, as same as similar previous 
studies, may be used for data pooling for meta-analyses.
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