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Cervicofacial Rhytidectomy After Radiotherapy
for Head and Neck Tumors
Justin M. Wudel, MD; Sarah Novis, MD; Shan R. Baker, MD; Jennifer C. Kim, MD; Jeffrey S. Moyer, MD

IMPORTANCE Whether undergoing cervicofacial rhytidectomy after radiotherapy for tumors
of the head and neck is associated with increased complication rates and therefore should be
avoided remains unknown.

OBJECTIVE To evaluate complication rates in patients who have undergone cervicofacial
rhytidectomy after radiotherapy for head and neck tumors and compare these rates with
those of patients who have not undergone radiotherapy.

DESIGN, SETTING, AND PARTICIPANTS Retrospective review of the medical records of 16
patients who underwent cervicofacial rhytidectomy after completing radiotherapy for head
and neck tumors and those of 16 age-matched control participants who did not undergo
radiotherapy. Patients underwent treatment from July 1, 2006, through February 28, 2014,
with final follow-up on February 28, 2014. Complications after surgery were reviewed and
data for surgery type, technique, radiation dose and delivery method, and time to surgery
after radiotherapy were analyzed. Data were collected from June 1 through December 31,
2013, and analyzed from January 1, 2014, through June 1, 2015.

MAIN OUTCOMES AND MEASURES Rate of complications after surgery.

RESULTS The radiotherapy and control group patients were a mean of 62 years old. In the
radiotherapy group, 8 of 16 were women; 14 of 16 were women in the control group. Two
major complications, 1 hematoma and 1 perioperative stroke, occurred in the 16 patients who
composed the study cohort. In the control group, there was 1 case of transient facial nerve
weakness and 1 case of cellulitis that was successfully treated with antibiotics. Two patients
experienced wound dehiscence, and no incidents of motor or sensory nerve injury occurred.
Subcutaneous face-lift (3 of 3 patients [100%] vs 1 of 13 patients [8%] who underwent
superficial musculoaponeurotic system and deep-plane face-lifts; P = .02) and the addition of
chemotherapy (4 of 9 patients [44%] vs 0 of 7 patients who did not receive chemotherapy;
P = .04) were associated with increased complications. Being older and the time from
completion of radiotherapy and surgery did not show any correlation to complications.

CONCLUSIONS AND RELEVANCE Aesthetic facial surgery after radiotherapy has an increased
risk for complication compared with facial surgery without radiotherapy. The incidence of
wound dehiscence is elevated in the population undergoing radiotherapy but can be
managed conservatively in most cases. Patients who undergo radiotherapy must be
counseled on the increased risk for complications before proceeding with cervicofacial
rhytidectomy.

LEVEL OF EVIDENCE 3.
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H ead and neck squamous cell carcinomas (HNSCCs),
which include cancers of the oral cavity, larynx,
pharynx, salivary glands, and nose or nasal pas-

sages, account for approximately 3% of all malignant neo-
plasms in the United States. The overall incidence began
decreasing 30 years ago and stabilized in 2003, whereas
overall mortality rates have steadily declined.1 Tobacco and
alcohol use remain the most important risk factors for most
HNSCCs. In addition, infection with certain types of human
papillomavirus causes more than half of all cases of oropha-
ryngeal cancer, and these patients frequently do not have
the typical risk factors for HNSCC.

Standard treatments for HNSCC, which depend on tumor
type, location, and stage, include radiotherapy, surgery, che-
motherapy, or a combination of these modalities. Complica-
tions after radiotherapy occur in as many as 60% of patients
undergoing surgery, and the early and late sequelae include
skin atrophy, soft-tissue fibrosis, desquamation, epithelial ul-
ceration, fistula formation, and major-vessel rupture.2-4 The
posttreatment effects of radiotherapy make decisions regard-
ing elective facial cosmetic surgery challenging when one con-
siders the lack of clear data as to the safety of the procedures
in this patient population. How many patients have had pre-
vious radiotherapy and undergo elective rhytidectomy each
year remains unclear; however, an increasing patient popula-
tion being cured of their disease desire subsequent aesthetic
improvements after cancer treatment. Furthermore, this popu-
lation has a lower prevalence of alcohol and tobacco abuse,
given the higher incidence of human papillomavirus disease,
which makes them better surgical candidates.

Studies have shown that patients are often dissatisfied with
their facial appearance after treatment for HNSCC.5 The in-
creasing demand for facial cosmetic surgery in this patient
population has led us to examine the safety of elective
surgery after radiotherapy for HNSCC.

Methods
We enrolled a cohort of patients who received radiotherapy for
HNSCC before undergoing cervicofacial rhytidectomy. All op-
erative procedures performed in the Department of Otolaryn-
gology–Head and Neck Surgery, University of Michigan, from
July 1, 2006, through February 28, 2014, were included for re-
view. This study was approved by the University of Michigan
institutional review board, who also determined that, owing
to the retrospective nature of the review, informed consent was
waived. The patient data were deidentified.

Patients who underwent a major resection for HNSCC and
cervicofacial rhytidectomy were selected for further review.
We reviewed the electronic medical records, and patients were
included if they had received radiotherapy to the surgical field
before undergoing rhytidectomy. Patients were excluded if the
radiotherapy was outside the operative field or if radio-
therapy was performed on the contralateral side in patients un-
dergoing a unilateral face-lift. A total of 16 patients met the in-
clusion criteria. From June 1 through December 31, 2013, we
reviewed clinical documentation and operative reports in the

electronic medical records to collect demographic informa-
tion, the date of completion of radiotherapy, and whether the
patient received concurrent chemotherapy. The type of cer-
vicofacial rhytidectomy was determined based on the descrip-
tion in the operative report. We reviewed clinical documen-
tation for at least 6 postoperative months to evaluate for
evidence of complications. Complications were categorized as
major or minor to correspond with previous reports in the
literature.6 In our series, major complications were defined as
hematoma requiring a return to the operating room, skin flap
necrosis, wound dehiscence (≥1.5 cm), permanent motor or
sensory nerve damage, or other major medical events requir-
ing prolonged hospitalization. Minor complications were de-
fined as infection, partial wound dehiscence (<1.5 cm), tran-
sient motor or sensory nerve damage, and alopecia. Patients
were determined to have immunosuppression if they re-
ceived an antirejection or an immunomodulation medication
at the time of their face-lift (including 3 patients undergoing
organ transplant and 1 patient with autoimmune disease,
respectively). Patient follow-up was completed on February
28, 2014.

We examined all operative reports performed at the
Department of Otolaryngology–Head and Neck Surgery at the
University of Michigan from July 1, 2006, to February 28, 2014.
All patients who underwent a rhytidectomy and did not re-
ceive radiotherapy were isolated, and all identifying informa-
tion, with the exception of age, was removed. Medical rec-
ords were then selected to match controls with the radiotherapy
group by age.

Data analysis was performed from January 1, 2014, through
June 1, 2015. Statistical analysis, including χ2 tests and 2-tailed
t tests where appropriate, was performed using STATA
software (version 13; StataCorp).

Results
We included 8 men (50%) and 8 women (50%) in the study
cohort (Table 1). The mean age at the time of surgery was
62.0 (range, 35.1-75.9) years. The median time between the
completion of radiotherapy and surgery was 31.0 (range, 1.3-
311.6) months. All operations were performed by three of us
(S.R.B., J.C.K., and J.S.M.). A total of 16 face-lifts were per-
formed. The face-lift technique varied among subcutaneous
face-lifts (3 patients [19%] vs 0 patients in the control
group), superficial musculoaponeurotic system (SMAS) pli-
cation (8 patients [50%] vs 13 participants in the control
group [81%]), and deep-plane face-lift (5 patients [32%] vs 3
participants in the control group [19%]) (Table 2). Two major
complications occurred in the study cohort and no major
complications occurred in the control group. One patient
had a hematoma that required a return to the operating
room for evacuation, and 1 patient had a stroke during the
operation that required a prolonged hospitalization
(Table 3). Two minor wound breakdowns occurred: one as
the result of dermal tumor recurrence and another that
healed with conservative measures. No incidents of nerve
damage or skin flap necrosis were found in the study cohort.

Research Original Investigation Cervicofacial Rhytidectomy After Radiotherapy

10 JAMA Facial Plastic Surgery January/February 2016 Volume 18, Number 1 (Reprinted) jamafacialplasticsurgery.com

Copyright 2016 American Medical Association. All rights reserved.

Downloaded From: http://archfaci.jamanetwork.com/ by a Emory University User  on 02/14/2016

http://www.jamafacialplasticsurgery.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamafacial.2015.1316


Copyright 2016 American Medical Association. All rights reserved.

In the control group, 1 case had transient facial nerve weak-
ness and 1 case of cellulitis was successfully treated with
antibiotics.

Subgroup analysis evaluates for associations among the
data with an increased risk for postoperative complications
using the Pearson χ2 test. Patients who received chemo-
therapy in addition to radiotherapy were more likely to have
complications (4 of 9 patients [44%]) than were those who did
not receive adjuvant chemotherapy (0 of 7 patients) (P = .04).
The 3 patients who underwent rhytidectomy using a subcu-
taneous technique after radiotherapy (3 of 3 patients [100%])
were more likely to have complications than those who had a
different technique (1 of 13 patients [8%] who underwent SMAS
and deep-plane face-lifts) (P = .02). Despite the inherent risks
for immunosuppression, our cohort did not show a signifi-
cant increased risk for complications if patients were receiv-
ing immunomodulating medication at the time of their sur-
gery (1 of 4 patients [25%] vs 3 of 12 patients [25%]; P > .99).
We used a 2-tailed t test to evaluate the time from completion
of radiotherapy to surgery and age as they related to compli-
cation rate. A longer time from the completion of radio-
therapy to elective facial surgery did not decrease the risk for
complication significantly (P = .62). Furthermore, being older
(>65 years) at the time of facial plastic surgery was not a risk
factor for complications. Older patients had significantly fewer
complications than younger patients in this study (P = .02). The
mean American Society of Anesthesiologists physical status
classification of patients in the cohort14 was 2.6 compared with
2.0 in the control group (P = .009). However, the incidence of
complications did not vary significantly between different
physical status classifications (P = .40). Smoking history was
also reviewed because it related to complication rates in this
patient cohort. The rate of tobacco use among patients who
did not develop a complication was the same or greater than
the rate among those who developed a complication. There-
fore, the complications are not attributed to smoking alone.

Discussion
The incidence of HNSCC has declined steadily during the past
30 years; however, the incidence of tumors positive for

human papillomavirus is rising rapidly.15,16 The presence
of human papillomavirus within tumor specimens has
been shown to be an independent predictor of improved sur-
vival by treatment with concurrent chemotherapy and
radiotherapy.17,18 This improved survival has created a rela-
tively new subgroup of patients who have undergone radio-
therapy, who do not abuse alcohol or tobacco, and who desire
aesthetic improvements after treatment for HNSCC. In previ-
ous studies,2-4 radiotherapy was thought to be a contraindica-
tion for elective surgery given the risk for subcutaneous fibro-
sis, diminished blood supply, and wound breakdown.
However, with the increased use of intensity-modulated
radiotherapy techniques, the radiation dose to normal sur-
rounding structures is reduced compared with external beam
techniques.19

Given these findings, we set out to examine the compli-
cation rates among patients who received radiotherapy to the
head and neck and underwent cervicofacial rhytidectomy. For-
tunately, the rates of life-threatening complications (eg, stroke,
myocardial infarction, and anesthetic reaction) in elective fa-
cial surgery are exceedingly rare. However, a number of post-
operative complications after cervicofacial rhytidectomy have
been well documented. In the patient population that does not
undergo radiotherapy, the rates of these complications have
remained relatively stable during the past 3 decades.11 Pub-
lished rates of major complications among these patients range
from 0.3% to 3.6%, whereas minor complication rates have
been reported to be 8.4% to 15.1%.11,20 To our knowledge, no
review of the complication rates in aesthetic surgery as it re-
lates to radiotherapy has been undertaken. For the purposes
of discussion, we divided the complications into major and mi-
nor categories and compared our series with a control group
in the literature (Table 3).6

Table 2. Surgical Technique

Technique

Patient Group, No. (%)

Radiotherapy Control
SMAS plication 8 (50) 13 (81)

Deep-plane face-lift 5 (32) 3 (19)

Subcutaneous face-lift 3 (19) 0

Abbreviation: SMAS, superficial musculoaponeurotic system.

Table 1. Patient Characteristics

Characteristic

Patient Groupa

P Value
Radiotherapy
(n = 16)

Control
(n = 16)

Demographic

Male 8 (50) 2 (12)
.03

Female 8 (50) 14 (88)

Age at surgery, mean (range), y 62.0 (35.1-75.9) 62.1 (40.3-72.7) .98

Time from radiotherapy to surgery, median (range), mo 31.0 (1.3-311.6) NA NA

Received chemotherapy 9 (56) NA NA

Immunocompromised 4 (25) NA NA

Complicationb

Minor 3 (19) 2 (12)
NA

Major 1 (6) 0

Abbreviation: NA, not applicable.
a Unless otherwise indicated, data are

expressed as number (percentage)
of patients.

b Defined in the Methods section.
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The most common perioperative complication in rhyti-
dectomy is hematoma, with rates ranging from 1% to
15%.7,8,13,21,22 Hematomas can range from small collections

of blood beneath the flap that can undergo needle aspira-
tion in the clinic to large expanding collections, which
require operative intervention. The reported rates of hema-
toma requiring a return to the operating room for drainage
have been reported to be 1.9% to 3.6%.7,8 In our series, 1
patient had a hematoma, for a rate of 6%, which is slightly
higher than previous rates reported in the literature; how-
ever, this difference is probably owing to the small number
of patients in our study and unlikely related to previous
radiotherapy.

One major complication in our population was peri-
operative stroke, which has been reported to be exceedingly
rare in the general medical literature. However, the patient
who experienced this complication was a woman in her 30s
who had a temporal fossa rhabdomyosarcoma treated with
radiotherapy in early childhood. As illustrated by the Child-
hood Cancer Survivor Study (CCSS),23 a longitudinal cohort
of childhood cancer survivors, approximately 60% of the
almost 10 400 adult participants reported at least 1 chronic
health condition, and almost 30% have a severe condition
by a mean age of 26.6 years. This population also had a hos-
pitalization rate 1.6 times higher years after the primary
cancer treatment, especially those patients with a history of
radiotherapy.24 In adult patients with cancer, previous
radiotherapy is a risk factor for the development of cerebro-
vascular disease and is becoming recognized in survivors of
childhood cancer.24-26 When the CCSS cohort was surveyed
for stroke events, the relative risk was almost 10-fold higher
than its sibling control group.23 Stroke is a substantial risk
factor in this patient population that all surgeons should be
aware of, especially as it relates to elective surgery.

Two incidents of minor wound breakdown occurred,
which is quite rare in patients who do not undergo radio-
therapy. The first patient with wound breakdown was a
woman in her 50s with a history of high-grade salivary ductal
carcinoma who underwent subcutaneous rhytidectomy and
a midface-lift in conjunction with facial reanimation. The
patient developed a small (<1.5-cm) area of wound dehis-
cence along the postauricular incision line. This area was
treated conservatively with daily dressing changes and
allowed to heal by secondary intention without further inter-

Table 3. Complications After Cervicofacial Rhytidectomy

Complication

Incidence in
Patients With
Radiotherapy,
No. (%)
(n = 16)a

Incidence in
Patients Without
Radiotherapy,
% in Literature Source

Major

Hematoma 1 (6) 1.9-3.6 Baker,7 1983; Rees et al,8 1994

Postoperative stroke 1 (6) Rare Adamson and Moran,9 1993

Motor nerve damage 0 0.3-2.6 Baker and Conley,10 1979

Sensory nerve damage 0 1-7 Moyer and Baker,11 2005

Wound dehiscence >1.5 cm 0 Rare Adamson and Moran,9 1993

Minor

Wound dehiscence <1.5 cm 2 (12) Rare Adamson and Moran,9 1993

Infection 0 <1 LeRoy et al,12 1994

Alopecia 0 1-3 Baker et al,13 1977
a Present study.

Figure. Photographs of a Patient Who Underwent Radiotherapy
and Superficial Musculoaponeurotic System Plication

Before surgery 3 mo after surgery

Before surgery 3 mo after surgery

Before surgery 3 mo after surgery
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vention. The second patient with wound breakdown was a
man in his 60s with a history of cutaneous squamous cell
carcinoma metastatic to the parotid gland who underwent a
subcutaneous face-lift and subperiosteal midface-lift in con-
junction with facial reanimation procedures. After surgery,
he developed an area of dehiscence approximately 1 cm in
length along the preauricular incision. This area was treated
conservatively but did not heal after several weeks. A biopsy
specimen from the area was taken and noted to be positive
for squamous cell carcinoma. This area then underwent a
second resection and was closed without further complica-
tion. Small tumor recurrences can be difficult to detect clini-
cally and radiographically; however, all patients in our study
were followed up at regular intervals by head and neck can-
cer surgeons and received tumor surveillance scans accord-
ing to the latest National Comprehensive Cancer Network
clinical practice guidelines,27 making this recurrence some-
what surprising. This type of complication points out the
importance of close clinical and radiographic observations of
these areas before any elective surgery. Both patients in our
population who had wound breakdown underwent rhytidec-
tomy with a subcutaneous technique.

Patients who undergo radiotherapy have an increased
risk for wound breakdown and delayed healing,4 which our
study also demonstrated. Residual tumor in the area of the
incision will cause dehiscence, but both episodes of dehis-
cence occurred during a subcutaneous dissection. One can
hypothesize that a deeper plane of dissection helps to main-
tain the remaining blood supply to the overlying skin and
reduces this risk. Subcutaneous face-lift in these cases was
performed as an adjunct to the patients’ facial nerve reani-
mation but is not routinely performed at our institution and
has been discontinued entirely in favor of a sub-SMAS plica-
tion or a deep-plane face-lift (Figure). However, these cases
illustrate the risk for wound dehiscence associated with sub-
cutaneous face-lift, especially as it relates to this patient
population.

Conclusions

The treatment of HNSCC continues to evolve, but today we
increasingly rely on the use of radiotherapy in the treatment
of these tumors. The increased role of radiotherapy in this
patient population has led to a subgroup of people who
desire aesthetic improvement after cancer treatment. Radio-
therapy was once thought to be a contraindication for elec-
tive surgery; however, we questioned whether the complica-
tion rate is higher in these individuals compared with the
population who did not undergo radiotherapy. When com-
pared with the published data, our study demonstrates a
slightly higher incidence of complications in patients who
undergo radiotherapy. Although the small number of
patients in this study makes conclusions difficult to draw,
several factors showed statistical significance within the data
set. First, subcutaneous face-lift is associated with a higher
incidence of complications and should be avoided in favor of
a deep-plane or a composite face-lift. Although this tech-
nique is no longer in common use, the proper plane of dissec-
tion is paramount in reducing the risk for postoperative
wound complications. Furthermore, the addition of chemo-
therapy was associated with increased complications after
surgery. Patients who have undergone treatment with induc-
tion or concurrent chemotherapy should be counseled that
their risk for complication after cervicofacial rhytidectomy is
higher than if they had received radiotherapy alone. Being
older and the time from completion of radiotherapy to facial
surgery did not seem to affect complications, although most
of the patients in our series had received radiotherapy more
than 1 year before their cosmetic procedure. Our series mir-
rors previous reports of increased risk for wound dehiscence
in the population undergoing radiotherapy.6 Patients should
understand that their healing time may be prolonged and
that they are at greater risk for wound dehiscence, which
may require revision surgery.

ARTICLE INFORMATION

Accepted for Publication: July 6, 2015.

Published Online: October 8, 2015.
doi:10.1001/jamafacial.2015.1316.

Author Contributions: Dr Wudel had full access to
all the data in the study and takes responsibility for
the integrity of the data and the accuracy of the
data analysis.
Study concept and design: Wudel.
Acquisition, analysis, or interpretation of data: All
authors.
Drafting of the manuscript: Novis.
Critical revision of the manuscript for important
intellectual content: All authors.
Statistical analysis: Novis.
Administrative, technical, or material support:
Novis, Moyer.
Study supervision: Wudel, Baker, Kim, Moyer.

Conflict of Interest Disclosures: None reported.

Additional Contributions: We thank the patient for
granting permission to publish this information.

REFERENCES

1. National Cancer Institute. A snapshot of head and
neck cancer: incidence and mortality. http://www
.cancer.gov/researchandfunding/snapshots
/headandneck. November 5, 2014. Accessed
December 12, 2014.

2. Marks JE, Freeman RB, Lee F, Ogura JH.
Pharyngeal wall cancer: an analysis of treatment
results complications and patterns of failure. Int J
Radiat Oncol Biol Phys. 1978;4(7-8):587-593.

3. Melan’in VD, Rybak RF, Senkevich VM.
Prophylaxis of the postop complications in
combined treatment of patients with laryngeal
cancer [in Russian]. Vestn Otorinolaringol. 1998;(5):
46-48.

4. Girod DA, McCulloch TM, Tsue TT, Weymuller EA
Jr. Risk factors for complications in
clean-contaminated head and neck surgical
procedures. Head Neck. 1995;17(1):7-13.

5. Liu HE. Changes of satisfaction with appearance
and working status for head and neck tumour
patients. J Clin Nurs. 2008;17(14):1930-1938.

6. Lee JH, Sherris DA. Cervicofacial rhytidectomy
after head and neck tumor removal. Laryngoscope.
2001;111(10):1702-1708.

7. Baker DC. Complications of cervicofacial
rhytidectomy. Clin Plast Surg. 1983;10(3):543-562.

8. Rees TD, Barone CM, Valauri FA, Ginsberg GD,
Nolan WB III. Hematomas requiring surgical
evacuation following face lift surgery. Plast Reconstr
Surg. 1994;93(6):1185-1190.

9. Adamson P, Moran ML. Complications of
cervicofacial rhytidectomy. Facial Plast Surg Clin
North Am. 1993;1(2):257-271.

10. Baker DC, Conley J. Avoiding facial nerve
injuries in rhytidectomy: anatomical variations and
pitfalls. Plast Reconstr Surg. 1979;64(6):781-795.

11. Moyer JS, Baker SR. Complications of
rhytidectomy. Facial Plast Surg Clin North Am.
2005;13(3):469-478.

12. LeRoy JL Jr, Rees TD, Nolan WB III. Infections
requiring hospital readmission following face lift
surgery: incidence, treatment, and sequelae. Plast
Reconstr Surg. 1994;93(3):533-536.

Cervicofacial Rhytidectomy After Radiotherapy Original Investigation Research

jamafacialplasticsurgery.com (Reprinted) JAMA Facial Plastic Surgery January/February 2016 Volume 18, Number 1 13

Copyright 2016 American Medical Association. All rights reserved.

Downloaded From: http://archfaci.jamanetwork.com/ by a Emory University User  on 02/14/2016

http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamafacial.2015.1316&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamafacial.2015.1316
http://www.cancer.gov/researchandfunding/snapshots/headandneck
http://www.cancer.gov/researchandfunding/snapshots/headandneck
http://www.cancer.gov/researchandfunding/snapshots/headandneck
http://www.ncbi.nlm.nih.gov/pubmed/711530
http://www.ncbi.nlm.nih.gov/pubmed/711530
http://www.ncbi.nlm.nih.gov/pubmed/9793431
http://www.ncbi.nlm.nih.gov/pubmed/9793431
http://www.ncbi.nlm.nih.gov/pubmed/7883554
http://www.ncbi.nlm.nih.gov/pubmed/18578766
http://www.ncbi.nlm.nih.gov/pubmed/11801929
http://www.ncbi.nlm.nih.gov/pubmed/11801929
http://www.ncbi.nlm.nih.gov/pubmed/6627843
http://www.ncbi.nlm.nih.gov/pubmed/8171138
http://www.ncbi.nlm.nih.gov/pubmed/8171138
http://www.ncbi.nlm.nih.gov/pubmed/515227
http://www.ncbi.nlm.nih.gov/pubmed/16085292
http://www.ncbi.nlm.nih.gov/pubmed/16085292
http://www.ncbi.nlm.nih.gov/pubmed/8115508
http://www.ncbi.nlm.nih.gov/pubmed/8115508
http://www.jamafacialplasticsurgery.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamafacial.2015.1316


Copyright 2016 American Medical Association. All rights reserved.

13. Baker TJ, Gordon HL, Mosienko P.
Rhytidectomy: a statistical analysis. Plast Reconstr
Surg. 1977;59(1):24-30.

14. Wolters U, Wolf T, Stützer H, Schröder T.
ASA classification and perioperative variables as
predictors of postoperative outcome. Br J Anaesth.
1996;77(2):217-222.

15. Fakhry C, Psyrri A, Chaturvedhi A. HPV and
head and neck cancers: state-of-the-science. Oral
Oncol. 2014;50(5):353-355.

16. Fakhry C, Zhang Q, Nguyen-Tan PF, et al.
Human papillomavirus and overall survival after
progression of oropharyngeal squamous cell
carcinoma. J Clin Oncol. 2014;32(30):3365-3373.

17. Richards L. Human papillomavirus—a powerful
predictor of survival in patients with oropharyngeal
cancer [comment]. Nat Rev Clin Oncol. 2010;7(9):481.

18. Ang KK, Harris J, Wheeler R, et al. Human
papillomavirus and survival of patients with
oropharyngeal cancer. N Engl J Med. 2010;363(1):
24-35.

19. Veldeman L, Madani I, Hulstaert F,
De Meerleer G, Mareel M, De Neve W. Evidence
behind use of intensity-modulated radiotherapy:
a systematic review of comparative clinical studies.
Lancet Oncol. 2008;9(4):367-375.

20. Becker FF, Castellano RD. Safety of face-lifts in
the older patient. Arch Facial Plast Surg. 2004;6(5):
311-314.

21. Jones BM, Grover R. Reducing complications in
cervicofacial rhytidectomy by tumescent
infiltration: a comparative trial evaluating 678
consecutive face lifts. Plast Reconstr Surg. 2004;113
(1):398-403.

22. Jones BM, Grover R. Avoiding hematoma in
cervicofacial rhytidectomy: a personal 8-year quest:
reviewing 910 patients. Plast Reconstr Surg. 2004;
113(1):381-387.

23. Oeffinger KC, Mertens AC, Sklar CA, et al;
Childhood Cancer Survivor Study. Chronic health
conditions in adult survivors of childhood cancer.
N Engl J Med. 2006;355(15):1572-1582.

24. Kurt BA, Nolan VG, Ness KK, et al.
Hospitalization rates among survivors of childhood
cancer in the Childhood Cancer Survivor Study
cohort. Pediatr Blood Cancer. 2012;59(1):126-132.

25. Smith GL, Smith BD, Buchholz TA, et al.
Cerebrovascular disease risk in older head and neck
cancer patients after radiotherapy. J Clin Oncol.
2008;26(31):5119-5125.

26. Morris B, Partap S, Yeom K, Gibbs IC, Fisher PG,
King AA. Cerebrovascular disease in childhood
cancer survivors: a Children’s Oncology Group
Report. Neurology. 2009;73(22):1906-1913.

27. National Comprehensive Cancer Network.
NCCN clinical practice guidelines in oncology: head
and neck cancers. Version 2.2013.
http://www.oralcancerfoundation.org/treatment
/pdf/head-and-neck.pdf. Published May 29, 2013.
Accessed September 3, 2015.

Research Original Investigation Cervicofacial Rhytidectomy After Radiotherapy

14 JAMA Facial Plastic Surgery January/February 2016 Volume 18, Number 1 (Reprinted) jamafacialplasticsurgery.com

Copyright 2016 American Medical Association. All rights reserved.

Downloaded From: http://archfaci.jamanetwork.com/ by a Emory University User  on 02/14/2016

http://www.ncbi.nlm.nih.gov/pubmed/831238
http://www.ncbi.nlm.nih.gov/pubmed/831238
http://www.ncbi.nlm.nih.gov/pubmed/8881629
http://www.ncbi.nlm.nih.gov/pubmed/8881629
http://www.ncbi.nlm.nih.gov/pubmed/24726207
http://www.ncbi.nlm.nih.gov/pubmed/24726207
http://www.ncbi.nlm.nih.gov/pubmed/24958820
http://www.ncbi.nlm.nih.gov/pubmed/20824898
http://www.ncbi.nlm.nih.gov/pubmed/20530316
http://www.ncbi.nlm.nih.gov/pubmed/20530316
http://www.ncbi.nlm.nih.gov/pubmed/18374290
http://www.ncbi.nlm.nih.gov/pubmed/15381577
http://www.ncbi.nlm.nih.gov/pubmed/15381577
http://www.ncbi.nlm.nih.gov/pubmed/14707665
http://www.ncbi.nlm.nih.gov/pubmed/14707665
http://www.ncbi.nlm.nih.gov/pubmed/14707663
http://www.ncbi.nlm.nih.gov/pubmed/14707663
http://www.ncbi.nlm.nih.gov/pubmed/17035650
http://www.ncbi.nlm.nih.gov/pubmed/22180128
http://www.ncbi.nlm.nih.gov/pubmed/18725647
http://www.ncbi.nlm.nih.gov/pubmed/18725647
http://www.ncbi.nlm.nih.gov/pubmed/19812380
http://www.oralcancerfoundation.org/treatment/pdf/head-and-neck.pdf
http://www.oralcancerfoundation.org/treatment/pdf/head-and-neck.pdf
http://www.jamafacialplasticsurgery.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamafacial.2015.1316

