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ABSTRACT

Background: Oral cancers are some of the most common cancers in India. Most patients present with locally advanced disease requiring
extensive resection resulting in large defects. Reconstruction of these defects plays a major role in restoring form and function to these patients,
as well as enabling the delivery of adjuvant therapy on time.

Aim of the Study: The aim of this study was to analyze the learning curve involved in microvascular surgery.

Materials and Methods: A retrospective analysis of the case records of all patients of oral cancers, who underwent resection and
reconstruction between January 2008 and December 2012 at our institute, was done. Demographic, clinical, and pathological data were collected
and analyzed. Statistical analysis was done using the SPSS software.

Results: The operative time and the postoperative ventilation (7.8 h and 3.7 days, respectively) were significantly higher than those for
pedicled flaps (3.6 h and 1.4 days, respectively). Both these variables reached statistical significance with P < 0.05 and < 0.04. The hospital stay
was also statistically significantly longer for patients who underwent free-flap reconstruction (17.9 days vs. 7.9 days; P < 0.05). The number of
reexplorations were higher in the free-flap group (31), when compared to the pedicled flap group (9). However, partial flap loss was higher in the
pedicled flap subset when compared to the free-flap group. The complications significantly dropped after the performance of 30-40 free flaps.
Conclusion: There is a steep learning curve in microvascular surgery, but the cosmetic and functional outcomes outweigh the complications.
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The annual incidence of head-and-neck cancers worldwide
is >550,000 cases with around 300,000 deaths occurring
due to disease annually."! The sex ratio ranges from 2:1 to
4:1 (male:female). About 90% of all head-and-neck cancers are
squamous cell carcinomas.”? Oral cancers form the bulk of
these tumors. In India, oral cancers consistently rank among
the top two cancers in men with an incidence of 20/100,000.°!
This accounts for nearly 30% of the entire cancer burden of
the country. Nearly 5 people in India die every hour, every
day because of oral cancer."!

Surgery is the standard treatment to achieve cancer control,
but due to socioeconomic and other factors, most patients
present with a locally advanced tumor leading to extensive
resection of mucosa, muscle, bone, and skin. Reconstruction
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of these defects is essential not only in ensuring function
and cosmesis but also in enabling the start and completion
of adjuvant therapy on time."

We have analyzed a cohort of 326 patients of oral cancers,
who underwent resection and reconstruction of their
defects by various methods: from primary closure (used
when the defect was 25%-30% of the volume) to split skin
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grafting and the usage of pedicled versus microvascular
free flaps.

We placed special emphasis in our study, on the comparison
between pedicled and microvascular flaps, to bring out the
learning curve involved in the performance of free flaps as
well as the morbidity which may accompany the performance
of complex reconstructive procedures.

A retrospective review of the case records of all patients
of oral cancers, who underwent surgery and some form
of reconstruction at our institute was undertaken after
obtaining due clearance from the Institute Ethical Committee.
A total of 326 patients underwent surgery during the period
of January 2008 to December 2012.

Demographic data, tumor factors, operative data such
as the extent of resection, time taken for resection and
reconstruction, blood loss, postoperative recovery, morbidity
in terms of flap loss or reexploration to salvage a compromised
flap, and the final pathological data were analyzed.

The operative team consisted of a qualified surgical
oncologist trained in microvascular reconstruction
(authors 1, 2 and 5), and plastic surgeons trained and
experienced in microvascular reconstruction (authors 3 and
4). The same teams were involved in the patients undergoing
pedicle flap reconstruction also.

The primary outcomes were major postoperative
complications defined as any adverse event requiring
intervention and/or prolonging the hospital stay. Surgical
complications were defined as any adverse event at the local
site, and medical complications were systemic events. The
length of hospital stay was analyzed as a secondary outcome
and was defined as the number of days in hospital from and
including the day of surgery.

Statistical analysis was performed using the SPSS version 10
software (IBM corporation, USA). The Chi-square test was
used for categorical data and Fisher’s exact test used where
the frequency was small. Variables with P = 0.05 on univariate
analysis were included in multivariate analysis.

A cohort of 326 patients of oral cancers who underwent
surgery and reconstruction at our institute were analyzed.

Almost 67.4% of these patients were male, and 59.5% of
these patients were younger than 50 years of age. The most
common primary sites were the oral tongue (32.5%) and the
buccal mucosa (in 30.1%) with or without involvement of the
mandible and the floor of mouth complex. Most patients were
chronic tobacco users, with a significant number reporting
regular use of alcohol. About 78.5% of the patients presented
with an ulcer or growth in the mouth as the primary symptom,
whereas 39.2% presented due to bleeding from the tumor as
the leading symptom [Table 1].

Most tumors were either T3 or T4, and pN2 disease was more
common than pN1. Almost 68.7% of the tumors were well to
moderately differentiated and 62.6% showed adverse histologic
features such as lymphovascular invasion and perineural spread.
About 27.3% had positive margins on final histopathology,
mostly due to submucosal spread of the tumor [Table 2].

We used a variety of reconstructive modalities following
resection of the tumor. Primary closure of the defect could
be achieved in 13.1% of the patients and 5.5% of the patients
received a split-thickness skin graft [Table 3].

Pedicled flaps (pectoralis major, latissimus dorsi, and
deltopectoral) together constituted 179 (54.9%) of the
reconstructive modalities used. As we had just started the
microvascular program, there were only about 86 (26.3%)
free flaps, of which the free fibula osteomyocutaneous flap
was the most common, followed by the free radial artery
forearm flap. The other free flap which we used was the free
anterolateral thigh flap [Table 3].

We found that the mean operating time for a free-flap
reconstruction (7.8 h) was nearly double that for other
reconstruction modalities (3.6 h). The duration of
postoperative ventilation was also significantly more (3.7 days
versus 1.4 days) when compared to pedicled flaps. There was
no significant difference in the mean blood loss or time to
resumption of oral feeds between the two groups [Table 4].

The hospital stay in the free-flap group (17.9 days) was
significantly longer than the other group (7.9 days), because
of prolonged postoperative ventilation and also because
of the increased incidence of flap reexploration and redo
surgeries in the free-flap subset. Furthermore, it was our
observation that the chances of excessive bleeding were
higher in the free-flap group, probably due to the liberal use
of anticoagulants [Table 4].

About 31 patients (36.04%) in the free-flap group needed
reexploration for bleeding or for doubtful viability of the
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flap. The most common causes which we encountered
were thrombosis of the venous side of the anastomosis,
kinking of the anastomosis, and arterial thrombosis; in that
order. Complete flap loss in the free-flap group occurred
in eight patients (three due to kinking, four due to venous
thrombosis, and one due to arterial thrombosis). Partial flap
loss was seen in 13 patients in the free-flap group and in
29 patients who had undergone pedicled flap reconstruction
[Table 5].

The learning curve inherent in performing microvascular
reconstruction is demonstrated in Figure 1, wherein it can be
seen that most complications and reexplorations occurred in
the first 25-30 patients of the free-flap group. As we gained
experience, the next 50 patients had fewer redo surgeries and
complications. Furthermore, we observed that this learning
curve and morbidity were marked with respect to free fibula
flaps and not so much in evidence when performing free
radial artery forearm flaps.

The improvement in the results of the microvascular group

was also due to the technical changes incorporated by us in

the procedure such as:

a. Use ofahigher-resolution microscope after the first few
cases

b. Use of finer suture material (we started off with 7-0
prolene and changed to 9-0 prolene)

c.  Compulsorily anastomosing two veins and using a vein
graft if length was not sufficient

d. Possibly, due to the routine use of low-molecular weight
dextran for 48 h postoperatively.

Head-and-neck surgery was revolutionized by the application
of pedicled and microvascular free flaps for reconstruction
in the 1970s.° However, due to the perception of the
unreliability of microvascular flaps, as well as the steep
learning curve involved in performing them, free flaps in
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head-and-neck reconstruction did not come into common
use for the next 10-15 years."!

Variable Number of patients (%)
Gender
Male 220 (67.4)
Female 106 (32.5)
Age (mean age 56.5+2) (years)
<50 194 (59.5)
>50 132 (40.4)
Primary site
Tongue 106 (32.5)
Floor of mouth 29 (8.8)
Buccal mucosa 98 (30.1)
Alveolus 56 (17.1)
Palate 29 (8.8)
Lip 8(2.4)
Tobacco/alcohol usage
Tobacco alone 268 (82.2)
Tobacco + alcohol 187 (57.3)
Symptomatology
Ulcer 256 (78.5)
Bleeding 128 (39.2)
Pain 83 (25.4)
Drooling of saliva 75 (23.0)
Trismus 68 (20.8)
Parameter Number of patients (%)
Tumor stage
T 43(13.1)
T2 62 (19.0)
T3 123 (37.7)
T4 98 (30.0)
Nodal status
N1 146 (44.7)
N2 180 (55.2)

Grade of the tumor

Well/moderately differentiated 224 (68.7)

Poorly differentiated 102 (31.2)
Adverse features

LvI 146 (44.7)

PNI 91 (27.1)

Positive margins 89 (27.3)

LVI: Lymphovascular invasion, PNI: Perineural invasion

Type of reconstruction Number of patients (%)

Primary closure 43 (13.1)
Split-thickness skin graft 18 (5.5)
Pedicled flaps 179 (54.9)
Free fibula 39(11.9)
Radial forearm free flap 28 (8.5)
Free anterolateral thigh flap 19 (5.6)
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Parameter Free flaps Other reconstructive P
modalities

Operative time (h) 7.8 (mean) 3.6 (mean) <0.05

Blood loss (ml) 850 (mean) 680 (mean) NS

Postoperative 3.6 1.4 <0.04

ventilation (days)

Tracheostomy 11.2 8.4 NS

duration (days)

Nasogastric 18.3 12.8 NS

feeds (days)

Hospital stay (days) 17.9 1.9 <0.05

NS: Not significant

Complication Number of patients (%)
Flap reexploration 31 (36.04)

Partial flap loss 13(15.1)

Salivary fistula 15(17.4)
Complete loss requiring redo 8 (9.3)

As seen in our data also, most patients were reconstructed
with a pedicled flap and the adoption of microvascular flaps
as a routine form of reconstruction happened only in the
second half of the study period.

The workhorse of the pedicled flap group was the pectoralis
major myocutaneous flap, which was used in most patients.
Even with our extensive experience in the usage of pedicled
flaps, we had a 16.2% partial flap loss rate and a 9.2% salivary
fistula rate in this group. This is supported by the data quoted
by Leonard."!

In the microvascular flap group, the duration of surgery,
postoperative ventilation, and hospital stay were significantly
higher than the pedicled flap group. This is in concordance
with the initial data reported by O’Brien et al.®!

The partial flap loss rate and the salivary fistula rates were
higher than those in the literature.”'”' The most common
flaps used for reconstruction of head and defects are the
radial, free fibula, and the anterolateral thigh."" We observed
that most of our complications occurred in the free fibula
group and hardly any in the radial forearm group. The same
finding by Jones et al. was explained as being due to a steeper
learning curve in using a composite bone flap.''? Singh et al.
also reported an increased risk of flap failure in patients
undergoing jaw (bone) reconstruction when compared to
those undergoing only soft-tissue reconstruction.!’!

As seen in our data, and as mentioned in literature, the
complication and flap loss rate are the highest in the first

25-50 cases of an microvascular program, and once, this
learning curve is crossed, the flap loss rate is <5% in most
series.I"+1l

Microvascular anastomoses have been shown to be less
prone to thrombosis when their external diameter is more
than 1 mm, and the vessel diameter is more than 2 mm.!"®
Furthermore, the usage of free flaps with long vascular
pedicles, which precludes the use of vein grafts was also
found to prevent thrombosis.!'”!

Patient comorbidities, age, and previous surgery or radiation
are also factors which contribute to flap necrosis and
failure.!'®!

A survey of American academic institutions revealed
the preferential use of pedicled flaps over microvascular
reconstruction, due to (a) nonavailability of trained
personnel and (b) perceptions about the unreliability of free
flaps.['” Hence, this reliance on pedicled flaps as the default
reconstructive technique in head-and-neck cancers is not
confined to the Indian subcontinent and the reconstructive
philosophy of the head-and-neck surgeon needs to undergo
a paradigm shift toward microvascular flaps.

Although the complication rates in our study are higher
than what is mentioned in the literature, this was our
learning curve and after the first 40 cases, there was a
significant reduction in flap reexplorations and flap loss. In
spite of the steep learning curve, the free flap is an essential
part of the head-and-neck surgeon’s armamentarium and
needs to be incorporated into training programs and
clinical practice.

Nil.

There are no conflicts of interest.

1.  GLOBOCAN 2012: Estimated Cancer Incidence, Prevalence and
Mortality Worldwide in 2012. IARC Cancer Fact Sheet; 2012.

2. Chaturvedi AK, Anderson WF, Lortet-Tieulent J, Curado MP, Ferlay J,
Franceschi S, et al. Worldwide trends in incidence rates for oral cavity
and oropharyngeal cancers. J Clin Oncol 2013;31:4550-9.

3. Shah SB, Sharma S, D’Cruz AK. Head and neck oncology: The Indian
scenario. South Asian J Cancer 2016;5:104-5.

4. Abemayor E, Blackwell KE. Reconstruction of soft tissue defects in
the oral cavity and oropharynx. Arch Otolaryngol Head Neck Surg
2000;126:909-12.

194 National Journal of Maxillofacial Surgery / Volume 9 / Issue 2 / July-December 2018



10.
1.

12.

Ratnagiri, et al.: Reconstruction in head-and-neck cancers

Woods JE. Reconstruction in head and neck cancer: A place for
conservatism. Ann Plast Surg 1987;18:209-11.

Kroll SS, Schusterman MA, Reece GP, Miller MJ, Evans GR, Robb GL,
et al. Choice of flap and incidence of free flap success. Plast Reconstr
Surg 1996;98:459-63.

Leonard AG. Musculocutaneous flaps in head and neck reconstruction.
Ann R Coll Surg Engl 1989;71:159-68.

O’Brien CJ, Lee KK, Stern HS, Traynor SJ, Bron L, Tew PJ, ef al.
Evaluation of 250 free-flap reconstructions after resection of tumours
of the head and neck. Aust N Z J Surg 1998;68:698-701.

Haughey BH, Wilson E, Kluwe L, Piccirillo J, Fredrickson J, Sessions D,
et al. Free flap reconstruction of the head and neck: Analysis of 241 cases.
Otolaryngol Head Neck Surg 2001;125:10-7.

Khouri RK. Avoiding free flap failure. Clin Plast Surg 1992;19:773-81.
Disa JJ, Pusic AL, Hidalgo DH, Cordeiro PG. Simplifying microvascular
head and neck reconstruction: A rational approach to donor site selection.
Ann Plast Surg 2001;47:385-9.

Jones NF, Johnson JT, Shestak KC, Myers EN, Swartz WM.
Microsurgical reconstruction of the head and neck: Interdisciplinary
collaboration between head and neck surgeons and plastic surgeons in
305 cases. Ann Plast Surg 1996;36:37-43.

13.

Singh B, Cordeiro PG, Santamaria E, Shaha AR, Pfister DG, Shah JP, et al.
Factors associated with complications in microvascular reconstruction
of head and neck defects. Plast Reconstr Surg 1999;103:403-11.
Schusterman MA, Kroll SS, Weber RS, Byers RM, Guillamondegui O,
Goepfert H, et al. Intraoral soft tissue reconstruction after cancer
ablation: A comparison of the pectoralis major flap and the free radial
forearm flap. Am J Surg 1991;162:397-9.

Khouri RK, Cooley BC, Kunselman AR. A prospective study of
microvascular free-flap surgery and outcome. Plast Reconstr Surg
2000;105:2279-80.

Head C, Sercarz JA, Abemayor E, Calcaterra TC, Rawnsley ID,
Blackwell KE, ef al. Microvascular reconstruction after previous neck
dissection. Arch Otolaryngol Head Neck Surg 2002;128:328-31.
Finical SJ, Doubek WG, Yugueros P, Johnson CH. The fate of free flaps
used to reconstruct defects in recurrent head and neck cancers. Plast
Reconstr Surg 2001;107:1363-6.

Serletti JM, Higgins JP, Moran S, Orlando GS. Factors affecting outcome
in free-tissue transfer in the elderly. Plast Reconstr Surg 2000;106:66-70.
Bhaya MH, Har-El G. Resident training in head and neck flap
reconstruction in U.S. Academic otolaryngology programmes.
J Laryngol Otol 2001;115:119-21.

National Journal of Maxillofacial Surgery / Volume 9 / Issue 2 / July-December 2018 195



