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Abstract|

Background: With the advancement in clinical techniques, free flap surgery for head and neck defects has
gained popularity as a refined microvascular surgical technique that comes with numerous challenges. The
objective of this study is to define the frequency of venous complications in free flaps employed for head and
neck cancer surgeries in a tertiary care hospital to establish guidelines for the early management of failing
flaps and to look for a similar pattern of venous complications in free flaps of the head and neck.
Methodology: This prospective study was conducted in the plastic surgery department of Patel Hospital
Karachi from January 16th, 2017, to July 16th, 2017. It included all patients with head and neck malignancies
who had free flap reconstruction and were examined for venous problems within five days of surgery,
regardless of gender.

Result: Venous issues were found in 6 out of 70 free flaps (8.6%) in head and neck cancer reconstruction,
resulting in a 95.4% flap success rate. Even when external factors were not considered, venous thrombosis
was the most common cause of venous complications.

Conclusion: The study concluded that venous complications are the most common reason for free flap
failure, followed by arterial causes, neck hematoma, recipient or donor artery issues, and infections.
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Introduction

Head and neck tumors, specifically oral cancer
incidence, are a major health care burden in Asia.
According to the World Health Organization (WHO),
the incidence of oral and lip cancers in Pakistan in 2012
was 8.6%.” Head and neck tumors are the second most
common cancer in Pakistan, second only to lung and
breast cancers in males and females, respectively. It
refers to cases registered with the Shaukat Khanum
cancer registry only; the accurate number would be even
more than this figure because of under reporting.”
Anwar and colleagues also documented high incidence

rates in their report (10.9%)." This can be attributed to
the high intake of gutka, pan, chewable tobacco, betel nut
and smoking, with smoking more common in males
and betel nut in females.®

Among oral cancers most were seen in the buccal cavity
(54%) and the tongue (24%). The majority have extensive
oral cancers at presentation, causing complex facial
defects. A microvascular-free flap is the most reliable
option to reconstruct such complex defects in the head
and neck regions, as there are limited local options for
reconstruction. The most used free flaps are the radial
forearm free flap, the anterolateral thigh flap, the fibula
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osseous and osseo-cutaneous flap, the latissimus dorsi
flap, etc. Free flaps are the safe alternative, even though
they, like all procedures, are not without risks. Compli-
cations include vascular complications, neck hematoma,
infection, and flap failure. The most common compli-
cations are vascular, as supported by Wu et al. in their
study, which showed a 9.9% flap re-exploration rate
most commonly due to venous insufficiency, followed
by arterial bleeding and hematoma.*’

Venous thrombosis is more than twice as common as
arterial thrombosis and tends to develop later.”" Shen et
al. identified venous problems (59.9%) as the most
common etiology of flap failure, followed by arterial
problems (27.9%), hematoma (10.2%), infection, and
recipient vessel problems." Late flap failures (i.e., >
48 hours) were most often due to infection or mechanical
stress around the anastomosis. The risk of venous comp-
romise manifests itself in the first 24 to 72 hours and
rarely after this period, but complications have been
seen even after five days. Even though not consistently
documented, prior irradiation at the recipient site has
been identified by some authors as a contributing factor.” If
the flaps are examined frequently, especially every
hour in the first 48 hours, venous problems are observ-
able clinically. A venous compromise is most certainly
present if the flap swells, turns blue, and gushes out
dark blood quickly after being poked with aneedle.

Considering the significance and prevalence of this
issue, as well as the dearth of data on local populations,
the authors were propelled to conduct this study. This
study was carried out to offer local data on free flap
complications and explain the vascular complication
patterns, which will aid in the early management of
free flaps.

Methodology

This study is a descriptive case series of head and neck
cancer patients operated on by the Plastic Surgery
Department at Patel Hospital Karachi from January
16th, 2017, to July 16th, 2017, after approval of the
synopsis for the FCPS-II thesis. The sample size was
calculated to be seventy (70) by the open resource WHO
(World Health Organization) calculator version by KC
Lun and Peter Chiem, National University of Singapore.
The proportion of overall venous complications was
taken as 9.9%," with a seven percent margin of error
and a 95% confidence interval. It was a prospective
study, and data was collected as a non-probability conse-

cutive sampling technique. All patients operated on for
head and neck cancers who met the criteria were inclu-
ded in this study.

All the study participants were patients of either gender
with head and neck cancers between the ages of eighteen
(18) to sixty (60) years, with T-1 to T-4 stages requiring
reconstruction with free flaps. After informed consent,
all the patients were interviewed and examined in detail
by the primary authors to ensure they met the inclusion
criteria. Patients were excluded from the study if there
was salvage-free flap surgery, arterial insufficiency, or
stage four disease with systemic metastasis found in
them.

The data was analyzed using the Statistical Package
for the Social Sciences (SPSS) version 21. The frequency
and percentages of venous complications, gender, and
radiation, co-morbidities such as hypertension and
diabetes mellitus, smoking, free flap choices, number
of venous anastomoses, disease stage, and clinical
symptoms were also recorded. A mean standard devia-
tion (SD) was recalculated for the age of the patients,
duration of hospitalization, and length of intensive
care unit (ICU) stay. Effect variables such as age, gender,
length of hospital stay, co-morbid (Hypertension and
Diabetes Mellitus), length of ICU, options of free flaps,
number of anastomoses, and disease stage were contro-
lled through stratification to see the influence on venous
complications. A chi-square test was used, with a p-
value 0f 0.05 considered significant.

Result

The average age of the patients was 46 = 9.9 years
(min: 22 years; max: 60 years). There were fifty-three
(75.7%) men and seventeen (24.3%) women. Both
hypertension (HTN) and diabetes mellitus (DM) were
present as comorbidities in individuals with head and
neck cancer. None of the patients in this research had
been exposed to radiation in the previous six weeks.

Most patients had moderately differentiated squamous
cell carcinoma (SSC), followed by well-differentiated
SCC. Almost all cases were stage IVA, with features
of locally advanced disease. 28 (40%) had Radjial fore-
arm flap, 28 (40%) had anterolateral thigh (ALT) flaps,
while fibula flaps accounted for 20% (n = 14). The
venous complication was seen in 8.6% (n = 6) of the
flaps (figl), while the flap success rate was 95.71 percent.
In 18.6% (n=13) of the cases, a single venous anasto-
mosis was employed, and in 81.4 percent (n = 57) of
the cases, a dual anastomosis was used.
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Smoking was found to have a statistically significant
influence on venous complications in free flaps after
head and neck reconstruction (p=0.026). On analyzing
the relationship between venous problems and the length
of ICU and hospital stays, it was discovered that patients
with flap failure have significantly prolonged ICU stays
(p=0.033). The stratification of other confounding
variables like gender, age, comorbidities like DM, HTN,
radiation, and hospital stay was found to be statistically
insignificant. The number of venous anastomoses, as
well as the option of the free flap, are compared in terms
of venous complications. With a p-value greater than
0.05, the results were deemed to be statistically insig-
nificant. (Table 1).

Two of the six flaps with vascular complications were
the free fibula, two ALTF, and two radial forearms. This
distribution implies that the choice of the flap has no
significant relationship with failure. The flap could
not be saved in the fourth patient due to delayed vascular
impairment caused by a clinically obvious wound infec-
tion (Fig 2). The development of supraventricular tachy-
cardia in the early postoperative period, which was
cardioverted with verapamil and later shifted to bisopro-
lol, was another aspect that could have contributed to
the flap failure in this case.

Table 2 shows the clinical details of all the patients in
whom there was flap failure.

Discussion

Table 2: Description of Cases with Venous Complication

Table 1: Comparison of Venous Complications with
Different Parameters of the Study Subject

Variable of Venous complication P-
the study YES (n=6) NO (n=64) Value
Gender Male 4(5.7%)  49(70%)
Distribution  Female  2(2.9%) 15(21.4%) 0.292
Smoking Yes 3(4.3%) 9(12.9%) 0.026*
No 3(4.3%) 55(78.6%)
Hypertension Yes 3(4.3%) 14(20%) 0.124
No 3(4.3%) 50(71.4%)
Diabetes Yes 1(1.4%)  4(5.7%)
Mellitus No 5(7%)  60(85.7%) 0.897
No 6(8.6%) 64(91.4%)
Number of Single vein  1(1.4%) 12(17.1%)
venous Dual vein  5(7.1%) 52(74.3%) 0.900
anastomoses
Option of free RFF° 2(2.9%) 26(37.1%)
flap
ALTF * 2(2.9%) 26(37.1%) el
free fibula  2(2.9%) 12(17.1%)

* Anterolateral thigh flap ° Radial forearm flap

In this study, seventy (70) cases of free tissue transfer
to the head and neck region were reviewed and the
overall success rate was found to be 95.71% (67/70).
The study had six cases of postoperative venous comp-
lications, accounting for 8.6 percent of all cases. Only
three flaps were salvaged out of six, indicating a fifty
percent success rate of re-exploration for vascular prob-
lems. During the trial, only one patient developed arte-
rial insufficiency of the flap, which was ruled out. The
most common cause of free flap failure was discovered
to be venous.”"

Onset of

Number Type of . Reex- Cause of venous Flap
of cases flap 2L CoRos plore complication venous outcome
complication
Case1  Free fibula Left lower None Yes Venous thrombosis Day 1 salvaged
flap alveolus/Mandible
Case2  Free fibula Left cheek /Mandible  None Yes Expanding Neck hematoma Day 1 salvaged
flap
Case 3 Free Left cheek None No Not known Day 1 Viable;
ALTF* [ Outer flap lining had venous partial flap
congestion and managed compromise
conservatively] only
Case 4 Free Right buccal mucosa ~ HTN Yes Infection. Day 4 Failed
RFF° and right commissure Supraventricular tachycardia
Case 5 Free Left DM, Yes Venous thrombosis Day 2 Failed
ALTF* Orbito HTN,  (twice)
Maxillary hep B
Case 6  Free RFF° Left cheek HTN Yes Venous thrombosis Day 1 Failed

* Anterolateral thigh flap © Radial forearm flap
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Figure 1- Frequency of Venous Complications and
Day of Development of Venous Problems

Figure 2: Case 4 Radial forearm flap having signs of
venous compromise, evident by congestion, swelling,

and signs of wound infection by cheek swelling and
erythema, neck coveredwith dressing in the picture.

All these findings are comparable with Wu et al.'s
research, which showed a 9.9% flap re-exploration rate
most commonly due to venous thrombo-sis, followed by
arterial bleeding and hematomas.**"***

The risk of venous compromise is higher in the first
24 to 72 hours and is rare after that, however, it can
happen up to the fifth day. In the first 24 hours, four out
of six patients showed clinical symptoms of venous
impairment. Infection or mechanical stress surrounding
the anastomosis were the most common causes of late
flap failures (greater than 48 hours), as evident in case
# 4. As discussed in a recent multi-institutional review
(n=1764), flaps showed vascular thrombosis (9%),
mostly venous compromise, during the first 8 hours
after surgery (Day 0), with a greater flap salvage rate
(64%) if explored early.""" Early recognition of signs of
compromise indicates that flaps can be saved to

improve outcomes, thereby lowering mortality, morbidity,
and expenses. Venous issues can be identified clinically
if the flap is examined often, especially every hour in
the first 72 hours. The flap should be returned to the
operating room (OR), which needs to be carried back
to the operating room excluding external variable. If
it swells, becomes blue, and gushes out a small amount
of dark blood when the needle is pricked. It is most
likely a venous compromise. It is possible that some of
the flaps that had venous problems on Day 1 but couldn't
be saved despite early intervention had venous compro-
mise early on the table that was not recognized, perhaps
as aresult of surgeons' fatigue due to prolonged operative
time and hesitance in exploring the flap. Delaying the
exploration until changes are apparently evident in the
flap is found to be the root cause of flap failures suppor-
ted by Wei and Lin’s work."""

Radiation is known to have deletorious effects on wound
healing. Although none of the patients had radiation
within the last 6 weeks, there was one patient (patient
no 5 in table 2) who had been treated with excision
and radiation two years ago. That patient had a venous
complication of the flap which couldn't be repaired
despite prompt intervention. Later, unfortunately, that
patient died a month after the first surgery due to hospital-
acquired pneumonia.

At Patel Hospital, we usually perform two venous anas-
tomoses, which is another variable in flap survival and
exploration rate, although our results were unreliable.
There is an ongoing debate about whether one or two
venous anastomoses should be done to avoid venous
complications. Although many researchers now believe
that double venous anastomoses are safe, the evidence
is still ambiguous.**'*'*'**

Sometimes, the tiniest suggestion of vascular compro-
mise occasionally leads to unwarranted surgeries that
endanger patients' lives and add to their financial bur-
den.” Many authorities now report other advanced
measures for flap monitoring to avoid unnecessary
revisions based on the clinical judgment of the observer.
Advanced options to determine complications include
assessment of vascular patency by handheld or implant-
able Doppler, tissue pH, laser Doppler, pulse oximetry,
use of visible light spectroscopy to measure tissue oxy-
genation in free flaps and lately, the use of Fluoresceine
or Indocyanine Green (ICG), etc. whereas, clinical
assessment is sensitive and superior to all.” In contrast,
clinical assessment by the residents of plastic surgery,
trained ICU staff or experienced microvascular surgeons
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are sensitive and superior to all, with a success rate ran-
ging from 85 to 95%.* Although the clinical judgement
does not put an additional burden on the patient, it is
not feasible in buried free flaps of the head and neck
region. For these cases, these advanced methods are
the best alternative tools.”

Conclusion

A microvascular-free flap reconstruction is a reliable
option for head and neck reconstruction after cancer
defects. The most devastating complication of losing
a flap can be easily controlled by through
preoperative planning, reducing patients’ modifiable
risk, meticulous technique and diligent postoperative
monitoring by dedicated members of the
microvascular team. There are multiple modifiable
risk factors that, if taken care of, can prevant flap
failure becasue, even in teh setting of a successful free
flap, a second flap may still be required to deal with
late complications, such as post-radiation trismus,
osteoradionecrosis (ORN), etc. By reducing failures,
we can move to the next level by bringing “Aesthetics
to Reconstruction”.

Conflict of Interest None
Funding Source None
References

1. JF Ervik M, Lam F, Colombet M, Mery L, Pifieros M,
etal. Global Cancer Observatory: Cancer Today. Lyon,
France: International Agency for Research on Cancer.
2020.

2. XieL, Shang Z. Burden of oral cancer in Asia from 1990
to 2019: Estimates from the Global Burden of Disease
2019 study. PLoS One. 2022;17(3):¢0265950.

3. Cancer Registry and Clinical Data Management
(CRCDM) — Shaukat Khanum Memorial Cancer
Hos-pital and Research Center (SKMCH&RC) —
(www. shaukatkhanum.org.pk). Report based on
cancer cases registered at SKMCH&RC from Dec.
1994-Dec. 2021 and in 2021. Released May 2022.
[Internet]. 2022.

4. Anwar N, Pervez S, Chundriger Q, Awan S, Moatter
T, Ali TS. Oral cancer: Clinicopathological features
and associated risk factors in a high risk population
presen-ting to a major tertiary care center in Pakistan.
PLoS One. 2020;15(8):¢0236359.

5.  Fatima N, Mohiuddin S, Hosein S, Mervyn M. Socio-
economic implications of a Younger aged Female Pre-
dilection in malignant transformation of Oral Sub

10.

11.

12.

13.

14.

15.

16.

17.

18.

mucous Fibrosis. J Ayub Med Coll Abbottabad. 2019;
31:16-20.

Wong CH, Wei FC. Microsurgical free flap in head and
neck reconstruction. Head Neck. 2010;32(9):1236-45.

Odorico SK, Reuter Mufioz K, J. Nicksic P, Gunderson
KA, Wood K, H. Nkana Z, et al. Surgical and demo-
graphic predictors of free flap salvage after takeback:
A systematic review. Microsurgery. 2022.

Khan S, Khan Z, Ali M, Shaikh SA, Rahman MF. Should
1 or 2 venous anastomoses be done in microsurgical
flap transfer? Ann Plast Surg. 2020;85(5):522-6.

Christianto S, Lau A, Li K, Yang W, Su Y. One versus
two venous anastomoses in microsurgical head and
neck reconstruction: a cumulative meta-analysis. Int
J Oral Maxillofac Surg. 2018;47(5):585-94.

Verhelst P-J, Dons F, Van Bever P-J, Schoenaers J,
Nanhekhan L, Politis C. Fibula free flap in head and
neck reconstruction: identifying risk factors for flap
failure and analysis of postoperative complications in

a low volume setting. Craniomaxillofac Trauma Re-
constr.2019;12(3):183-92.

Geierlehner A, Rodi T, Mosahebi A, Tanos G, Wormald
J. Meta-analysis of venous anastomosis techniques in
free flap reconstruction. J Plast Reconstr Aesthet Surg.
2020;73(3):409-20.

Shen AY, Lonie S, Lim K, Farthing H, Hunter-Smith
DJ, Rozen WM. Free flap monitoring, salvage, and
failure timing: a systematic review. J Reconstr Microsurg.
2021;37(03):300-8.

Tasch C, Pattiss A, Maier S, Lanthaler M, Pierer G. Free
flap outcome in irradiated recipient sites: a systematic
review and meta-analysis. Plast Reconstr Surg Glob
Open. 2022;10(3).

Joseph J, Bharathwaj S, Arvind A, Ganapathy Bhaga-
vathy R, Muram Reddy HK. Re-exploration in the early
postoperative period has a better salvage rate in free
flaps. Eur Plast Surg. 2021;44(2):219-30.

Kovatch KJ, Hanks JE, Stevens JR, Stucken CL. Current
practices in microvascular reconstruction in otolaryn-
gology—head and neck surgery. Laryngoscope. 2019;
129(1):138-45.

Sweeny L, Topf M, Wax MK, Rosenthal EL, Greene BJ,
Heffelfinger R, et al. Shift in the timing of microvascular
free tissue transfer failures in head and neck reconstruc-
tion. Laryngoscope. 2020;130(2):347-53.

Sweeny L, Curry J, Crawley M, Cave T, Stewart M,
Luginbuhl A, et al. Factors impacting successful salvage
of the failing free flap. Head Neck. 2020;42(12): 3568-
79.

Wei F-C, Deek NFA, Cheng M-H, Lin C-H. The triangle
of unfavorable outcomes after microsurgical head and

October — December 2022 | Volume 10 | Issue 02 | Page 43



Pakistan Journal of Plastic Surgery

19.

20.

21.

22.

neck reconstruction: planning, design, and execution.
Clin Plast Surg.2016;43(4):615-20.

LinY, He J-f, Zhang X, Wang H-m. Intraoperative fac-
tors associated with free flap failure in the head and
neck region: a four-year retrospective study of 216
patients and review of the literature. Int J Oral Maxillo-
fac Surg. 2019;48(4):447-51.

Qiao Q-h, Yin S-c, Shi C, Wang S, Xu Q, Xu Z-f, et al.
Risk Factors for Free Flap Outcomes: A Retrospective
Study of 318 Free Flaps for Head and Neck Defect
Reconstruction. Ear Nose Throat J. 2022: 0145561322
1115143.

Boczar D, Colon RR, Anzai L, Daar DA, Chaya BF,
Trilles J, et al. Single Versus Double Venous Anasto-
mosis Microvascular Free Flaps for Head and Neck
Reconstruction. J Craniofac Surg. 2022;33(3):784-6.

Cariati P, Cabello Serrano A, Monsalve Iglesias F,

23.

24.

25.

Roman Ramos M, Fernandez Solis J, Martinez Laral.
Unfavorable outcomes in microsurgery: possibilities
for improvement. J Plast Surg Hand Surg. 2019; 53(5):
279-87.

van Gijn DR, D'Souza J, King W, Bater M. Free flap
head and neck reconstruction with an emphasis on
postoperative care. Facial Plast Surg. 2018;34(06):
597-604.

Sweeny L, Rosenthal EL, Light T, Grayson J, Petrisor
D, Troob SH, et al. Outcomes and cost implications of
microvascular reconstructions of the head and neck.
Head Neck.2019;41(4):930-9.

Kédridinen M, Halme E, Laranne J. Modern postopera-

tive monitoring of free flaps. Curr Opin Otolaryngol
Head Neck Surg. 2018;26(4):248-53.

October — December 2022 | Volume 10 | Issue 02 | Page 44





