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Abstract  There is much evidence that microvascular free flaps are successfully used in the reconstruction of the 
head and neck defects in cancer patients. It has become evident that proportional with ageing population, there is an 
increase in the number of elderly patients requiring microvascular reconstruction after radical excision of tumors in 
the head and neck region. The aim of this study is to estimate the correlation between the application of a 
microvascular free flap for defect reconstruction in elderly patients based on ASA (American Society of 
Anesthesiology) classification and postoperative surgical and medical morbidity. Study included 31 patients older 
than 70 years hospitalized in the period from 1996 to 2010 at the Clinic for Maxillofacial Surgery, Zagreb, Croatia. 
Base of reference for every patient included data about: gender, age, date and length of surgical procedure, basic 
diagnosis, chronic illneses, ASA (American Society of Anesthesiology) clasiffication, type of surgical procedure, 
type of microvascular free flap, postoperative complications, length of hospitalization and treatment results. Based 
on the data analysis it is estimated that morbidity was significantly higher in the number of male patients than the 
number of female patients (61% : 38.7%). Average age was 76 years and the oldest patient was 87 years old. 
According to ASA clasiffication patients were mostly ASA III (60,87%) and then ASA II 26.08%. Overall, the  
success rate of microvascular free flap was 94%. Moreover, postoperative medical complications were in the 
correlation with ASA status 19.45%. The study shows that the successs rate of microvascular free flap reconstruction 
of cancer in the head and neck region with elderly patients is directly related to ASA and the length of surgical 
procedure, as significant predictors in postoperative surgical and medical morbidity. 
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1. Introduction 
Microvascular free flaps are successfully used in the 

reconstruction of head and neck defects in cancer patients. 
The role of the free flap is aimed to improve the 
postoperative functions of the patient such as: chewing, 
swallowing, voice articu lation and speech. Moreover, 
patient's quality of life d irectly depends and is 
significantly affected by the postoperative functional 
results, facial expressions and a specific method of 
reconstruction [1]. 

The emergence of microvascular tissue transfer during 
seventies in the last century opened entirely new 
possibilit ies in the sphere of reconstructive surgery. The 
most significant shift in reconstructive surgery was the 
application of a forearm flap for reconstruction of defects 
in the oral cav ity. 

First microvascular forearm flap transfer was made in  
1978. in China for the reconstruction of the face and neck 
burns, however, it  was not performed in the oral cav ity. In  

1982. Soutar first used a forearm flap for the 
reconstruction of the oral cavity. In  the next few years that 
followed, research and literature generated a series of 
modifications and descriptions of the microvascular flap 
[2]. 

Muhlbauer [3] first described the advantages of forearm 
fasciocutaneous microvascular flap and particularly its 
thinness, simplicity with raising the flap, anatomical 
consistency, as well as long and large-diameter vascular 
pedicle. Many surgeons (Cheng, Hatoko, Chen) applied 
this technique (forearm flap) for reconstruction of the oral 
cavity and reconstruction of the tongue, hard and soft 
palate, the closure of alveolar ridge and creation of a base 
for the prosthesis, as well as the closure of defects of the 
hypopharynx, trachea and esophagus. With the inclusion 
of the bone segment radius, osteocutaneous forearm flap 
can be used for reconstruction of the mandible. 

Loewen [4] and others have determined that there is 
insufficient evidence for the use of unnerved radial 
forearm flap for reconstruction of defects after 
hemiglosectomy. In 8 patients with the anterior 
reconstruction of the two thirds of the tongue paresis with 
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radial forearm free flap tests were administered fo r taste, 
chewing and speech abilit ies. The taste part of the tongue 
which was not operated on was not significantly d ifferent 
from the control cases after the reconstruction, while the 
operated part of the tongue showed significant difference. 
Although operated patients had similar taste abilit ies as 
the control cases, there were significant differences 
between the two groups. Even though taste abilit ies were 
mostly preserved, functional results for chewing and 
speech clarity, in  a certain number of pat ients significantly 
deteriorated. 

Hara [5] and others in a study of 25 patients evaluated 
the postoperative swallowing, speech and mortality of the 
donor region. Intraoral defect reconstruction with  LUFF 
(lateral upper arm free flap) was performed in 18 patients, 
and 7 had a RFFF (radial forearm free flap). Video 
fluoroscopy method was used in the assessment of 
swallowing, Freiburger's audiometry was used for the 
assessment of speech, and measuring hand diameters was 
used to assess the morbidity of the donor region. A 
questionnaire was used for the evaluation of speech, 
swallowing and mortality of the donor region. Swallowing 
Impairment level depended on the region of resection. 
Front and rear intraoral resection affected swallowing 
more than lateral resection. Front lateral resection and 
LUFF affected the speech abilities. There was no 
difference between the damage by the LUFF and the 
RFFF. They concluded that LUFF was better in 
comparison to RFFF, because the donor region can be 
closed primarily and flap deterioration and decay are 
minimal. 

Over the last ten years the use of free flaps has been 
intensified and is slowly taken a leading role in the 
reconstruction of head and neck region. Benefits of free 
flaps are the optimal size and thickness of the free flap 
with minimal morb idity of the donor region. Further 
anatomical-surgical studies have led to the application of 
the thigh as the donor region with three new types of free 
flaps: posterior, anterolateral and anteromedial. (Song 
1984). Anterolateral flap (ALT) showed to be the most 
successful type for the reconstruction of head and neck 
region. Due to the fact that perforator goes through the 
lateral vastus muscle, rather than strictly along the 
intermuscular septum, lateral vastus muscle components 
must be included in the flap in such cases.  Besides the 
posibillity to raise a large area of a skin flap it is also 
possible to raise just the muscle flap, indicating the 
multip le applicat ions of the ALT flap [6]. 

 Wolff7 was the first to apply a microsurgical t ransfer 
vastus lateralis muscle in the oral cavity by a using 
myofascial and myocutaneous flap. In  his further research, 
Wolff pointed out the importance of using the muscles in a 
combination with skin pedicles for reconstruction of the 
head, neck, skull base defects and perforated cheek defects. 

Wei [8] and others define perforating vessels as 
cutaneous vessels which penetrate the muscle and fascia to 
reach the skin. The true perforator flap (cutaneous or 
fasciocutaneus) includes intramuscular dissection of 
perforator vessels up to the main stem to obtain adequate 
length and diameter of the vessels. During the dissection 
peroneal artery is normally preserved. Most commonly a 
thin piece of skin 6x8cm in  diameter is used to cover the 
defect after resection of squamous cell carcinoma of the 
bottom of the oral cavity, soft palate, tongue and buccal 

mucosa. Anastomosis is performed  on the lingual artery  
and pripadajuća vein. Perfo rator flaps healed without 
complications and functional results were generally  
satisfactory. At the donor site, which was immediately  
closed a 15 cm scar remained with no functional disorders. 
Perforator flaps from the lower part of the leg have 
numerous applications in intraoral soft tissue 
reconstruction in particular due to the low rate of decay 
and deterioration of the flap. 

Type of free flap depends on the size and location of 
the defect, lumen  of b lood vessels, technique and 
experience o f the surgical team and the overall state of the 
patient. For a succesfull free flap the most important 
factors are surgical technique and a good function of  
anastomized b lood vessels, but there are other factors 
which may  contribute to the survival rate o f the free flap 
such as hemodynamic parameters, peripheral vascular 
diseases, length of surgical procedure, perfusion and 
oxygenation of t issue, blood flow, anticoagulants 
[9,10,11,12].  

Most studies on microvascular reconstruction includes 
only younger population. Aging is a  progressive 
physiological process with not completely known 
mechanis m on cellular and biochemical level which leads 
to changes in tissues and organs. Proportional with aging 
population there is an increase in the number o f elderly  
patients requring microvascular reconstruction after 
radical excision of tumors in the head and neck region. 
Most epidemiologic studies use the following aging 
division: o ld 65-74, o lder 75-84 and very  old over 85 
years. Surgical procedure with these patients enables 
improvement and/or function maintanance, life  quality 
improvement, reduces pain and further suffering.  There is 
a significantly h igh risk rate fo r complications with elderly  
patients after surgical procedure due to existing chronic 
illnesses, high rate of alcoholism and smoking in patients 
with head and neck cancer [13]. Aim of this research is to 
show the validity of applying a microvascular free flap  for 
defect reconstruction in elderly patients.  

2. Materials and Methods 
Study included 31 patients older than 70 years 

hospitalized in the period from 1996 to 2010 at the Clinic 
for Maxillofacial Surgery, Zagreb, Croatia. Base of 
reference for every patient included data about: gender, 
age, date and length of surgical procedure, basic diagnosis, 
chronic illneses, ASA clasifficat ion, type of surgical 
procedure, type of microvascular free flap, postoperative 
complications, length of hospitalization and treatment 
results. All patients were treated by the same team of 
surgeons, maxillofacial surgery specialist with other 
residents conducted an ablativ procedure followed by 
another specialist for reconstructive surgery during the 
same procedure. Microvascular anastomoses were 
performed in an  end-end fashion with the most suitable 
recipient vessels, with the assistance of an operating loupe. 
A single arterial and venous anastomosis was performed 
in an end–end fashion with the most suitable recip ient 
vessels with interrupted 8-0 nylon sutures in most cases. 
No vein grafts were used in this study. The outcomes were 
tabulated and entered into a computer database for 
analysis (Microsoft Excel, Redmond Washington). 
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Anesthetics were administered by the same specialist who 
also admin istered the ASA status. During surgery all 
patients were routinely monitored. Central vein pressure, 
direct artery pressure and diureses were measured 
routinely. Postoperatively patients spent 24 hours in ICU 
(in some cases more) after which they were transfered to 
PACU. 

3. Results 
In the period from 1996 to 2010 at the Clinic for 

Maxillofacial Surgery, Zagreb, Croatia, 345 microvascular 
free flap surgeries were completed after tumor ablation in  
31 patients older than 70 years. Results show that the 
number of male patients was significantly higher than the 
number o f female patients (61% : 38.7%). Average age 
was 76 years and the oldest patient was 87 years old. 
According to ASA clasiffication patients were mostly 
ASA III (60,87%) and then ASA II 26.08%. The success 
rate of microvascular free flap was 94%. Postoperative 
medical complicat ions were in the correlation with ASA 
status 19.45% 

The most common tumor localizat ion in our patients 
was pharynx in  32.25% of patients (Table 1). Defin ite 
pathohistological results after tumor ablation in 67.74% 
was planocellu lar cancer. Forearm free flap  was used for 
reconstruction in 12 pat ients, latissimus dorsi flap was 
used in 6 patients (Table 2). Average surgery length was 6 
hours and 12 minutes (ranging from 4 to 14 hours). 
Postoperative surgical complications were 19.35% (Table 
3). In two patients revisions of anastomosis were 
performed due to danger of bleeding or morbidity of flap. 
With anastomosis revision one artery trombosis and one 
vein trombosis were found. Out of 31 free flaps 27 were a 
primary success. Revised flaps resulted in two successes 
and two failures. Overall success rate of microvascular 
free flap rate was 94%. One patient had tendon necrosis M. 
flexor halucis longus, and necrotomy was performed. 
Postoperative medical complications were 19.45% which 
is in correlat ion with ASA status according to age groups. 
Most common medical complication was the change in 
psychic state (delirium), bronhopneumonia, heart arithmia, 
cerebrovascular accident. Average length of stay in the 
hospital was 20 days and with an extended stay in ICU in  
some patients.  

Table 1. Anatomic distribution of malignancies 
Site Number of patients Percentage 

Pharynx 10 32.25% 
Oral cavity 7 22.58% 

Orbit 5 16.10% 
Maxilla 4 12.90% 

Mandible 3 9.67% 
Head 2 6.45% 

Table 2. Method of Reconstruction After Radical Excison of Head 
and Neck Malignancies 

Types of Free Flaps Number of patients Percentage 
Radial forearm  FF 12 38.70% 

Osteofasciocutanous FF 8 25.80% 
Latisimus dorsi FF 6 19.35% 

Latisimus dorsi+scapula FF 2 6.45% 
ALT FF 3 9.67% 

Table 3. Postoperative surgical complications 
No complications 21 67.77% 
Complications: 6 19.35% 

Hematoma 1 
Dehiscence in the mouth 1 
Dehiscence on the neck 2 

Tendon necrosis 2 
Postoperative deaths 4 12.90% 

4. Disscusion 
After the age of 50 starts a slow fibrosis of the heart 

system and with it the loss of cells in the sinus atrial knot 
which leads to an increase in arithmia occurence and 
reduction of heart minute volume.  Kidney function 
decreases by 1 % in terms of reduction of clearens creatin 
agents 1ml/min/year. Lungs start to lose alveolar 
compartments, anatomic dead space increases and with 
reduction of elastin and the overall size of alveoles. With 
reduction of liver functions proportional flow reduction 
through the liver occurs. All of these factors are often used 
as the age risk factors for the failure o f the surgical 
procedure. Most common defect reconstruction with 
elderly population after tumor removal in the head and 
neck reg ion was a miocutaneous pectoralis major i 
latissimus dorsi flap. The advantage is the simplicity in  
raising and closing soft defects. As the life quality of older 
patients grows so does the need in that age for more 
functional defect reconstruction and microvascular flap. 
Reconstrucion with microvascular flap is a complicated 
surgical procedure tied with increased anesthesiological 
risk due to prolonged length of surgery [14-19]. The 
average length of surgery based on the research by Ingles 
et.al. was 6.6 hours [20] which is equal to an average 
length of surgery at Clinic for Maxillofacial Surgery, 
Zagreb, Croatia. Optimal preoperative patient preparation 
and careful postoperative care contribute to a smaller 
number of complications intra and postoperative which is 
supported by Serrleti et.al. [21] Postoperative 
complications in  our research were relatively  low 19.3%. 
Bonawitz [22] had similar results in series of 
microvascular free flaps in 47 patients above the age of 60,  
where postoperative complications were evident in  15 
(21%) patients.  Donor region complicat ions as well as 
other surgical complicat ions were mostly treated in a 
conservative way (antibiotics, act ive wound dressing) 
which has also been done in the study by Bridger et al [10].   

Several aspects of this study deserve special comments. 
The study shows that age should not be a counterindication 
for radical surgical procedure of cancer in the head and 
neck region and then reconstruction with microvascular 
free flap. ASA and the length of surgical procedure are 
significant predictors in postoperative surgical and 
medical morb idity. Although age of the patients cannot be 
linked to an increased risk in postoperative complications, 
most studies show that other factors such as prolonged 
anesthesia in elderly patients can be linked  to an increased 
chance of more severe complications.  

References 
[1] ARENA S, FISCHER M, HILL EY. Free tissue transfer in head 

and neck reconstruction. Am J Otolaryngol 1898: 10:110. 



74 American Journal of Biomedical Research   

 

[2] KATSAROS J, SCHUSTERMAN MA, BEPPU M, BANIS JC, 
ACLAND ED (1984) The lateral upper arm flap: anatomy and 
clinical applications. Ann Plast Surg 12:489. 

[3] MUHLBACHER W, HERNDL E, STOCK W (1982) The forearm 
flap. Plast Reconstr Surg 70:336. 

[4] LOWEN L,  BOLIEK C, HARRIS J, SEIKALY H, RIEGER J 
(2009): Oral sensation and function: A comparison of patients 
with innervated radial forearm free flap reconstruction to healthy 
matched controls.  Head Neck, Vol. 32, No.1. 85-95. 

[5] HARA I, GELLLRICH NC, DUKER J, SCHON R, FAKLER O, 
SCHMELZEISEN R,HONDA T, SATORU O (2003) Swallowing 
and speech function after intraoral soft t issue reconstruction with 
lateral upper arm free flap and radial forearm free flap. Br J Oral 
Maxillofac Surg 41:161. 

[6] WEI F, JAIN V, SUOMINEN S, CHEN H (2001): Confusion 
among Perforator Flaps:What Is a True Perforator Flap? Plast 
Reconstr Surg Vol 107, No 3: 874-876. 

[7] WOOLF KD (1998) Indications of the vastus lateralis flap in oral 
and maxillofacial surgery. Br J Oral Maxillofac Surg 36:358. 

[8] WEI F, MARDINI S (2004): Free-Style Free Flaps. Plast Reconstr 
Surg Vol 114, No 4: 910-915. 

[9] BEAUSANG ES, ANG EE, LIPA JE, IRISH JC, BROWN DH, 
GULLANE PJ, NELIGAN PC.  Microvascular free tissue transfer 
in elderly patients: the Toronto experience. Head Neck. 2003: 25: 
549-53. 

[10] BRIDGER AG, O BRIEN CJ, LEE KK. Advanced patient age 
should not preclude the use of free flap reconstruction for head 
and neck cancer. Am J Surg 1994: 168(5): 425-428. 

[11] CHICK LR, WALTON RL, REUS W, et al. Free flaps in the 
elderly.  Plast Reconstr Surg 1992: 90: 87-94. 

[12] DAVENPORT HT. Anesthetics and elderly patients: The new 
frontier. Br Med J 1991: 303:870. 

[13] FISCHER J. Microvascular reconstruction in the head and neck. 
Mayo Clin Proc 1986: 61:451.  

[14] GOLDMAN L. Cardiac risks and complications of non cardiac 
surgery. Ann Intern Med 1983: 98:504.  

[15] GUARNIERI T, FILBURN C R, ZITNIK G et al. Constractil and 
Biochemical correlates of beta adrenergic stimulation of aged 
heart. Am J Physiol 1980: 239: H501. 

[16] INGLIS MS, ROBBIE DS, EDWARDS JM, BREACH NM. The 
anesthetic management of patients undergoing free flap 
reconstructive surgery following resection of head and neck 
neoplasm. A review of 64 cases. Ann R Coll Surg Engl 1988: 70: 
235. 

[17] JOHNSON JT, RABUZZI DD, TUCKER HM.  Composite 
resection in the elderly: a well tolerated procedure.  Laryngoscope 
1997: 87: 1509-1514. 

[18] KOBUS K, STEPNIEWSKI J. Free flaps versus conventional 
surgery. Ann Plast Surg 1985: 15:14. 

[19] MCGUIRT WF, LOEVY S, KRAUSE CJ. The risk of major head 
and neck surgery in the aged population. Laryngoscope 1997: 87: 
1378-1382. 

[20] BONAWITZ SC, SCHNARRS RH, ROSENTHAL AI et all. Free 
tissue transfer in elderly patients. Plast Reconstr Surg: 1991: 87: 
1074. 

[21] SEYMOUR DG, VAZ FG. A prospective study of elderly general 
surgical patients: Postoperative complications. Age Ageing 1989: 
18:316. 

[22] SERLETTI J M, HIGGINS J P, MORAN S, ORLANDO G S. 
Factors Affecting Outcome in Free-Tissue Transfer in the Elderly. 
Plast Reconstr Surg: 2000: 106: 66-70. 

[23] SEYMOUR DG, VAZ FG. A prospective study of elderly general 
surgical patients: Postoperative complications. Age Ageing 1989: 
18:316. 

 


