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Postoperative complications in elderly patients after resection
of head and neck cancers and reconstruction with
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Background
Aging and its related medical comorbidities may aggravate postoperative
complications after resection of head and neck cancers (HNC) and concomitant
reconstruction of the resectional defect by microvascular free flap transfer (MFFT).
Patients and methods
Medical records of adult patients who had oncologic resection of HNC and
reconstructive MFFT at Sohag University Hospital (February 2013–January
2019) were analyzed. Severity of postoperative complications (medical, recipient
site, and donor site) was ranked according to Clavien-Dindo system and compared
between elderly group (≥65 years) and matching control group of nonelderly
(<65 years) patients.
Results
A total of 32 patients were enrolled (20 males and 12 females), with an age range of
36–78 years. MFFT was applied for reconstruction of 22 soft tissue and 10
oromandibular defects following complete tumor resection. Considering medical
and surgical complications collectively, elderly patients exhibited significantly
higher grades of complications (P=0.01). Specifically, medical complications
were significantly increased (P=0.03) in the elderly group. Free flap losses
occurred in two elderly patients compared with one nonelderly patient. However,
there was no significant difference between both groups in surgical complications,
neither at the recipient nor the donor sites. Likewise, no significant increase in
operative time or intraoperative blood transfusion was observed among elderly in
comparison with their nonelderly controls. Elderly patients required significantly
prolonged hospital stay (P=0.03), likely owing to their increased medical
complications.
Conclusions
Concomitant resection of HNC and MFFT reconstruction can be safely performed
only in carefully selected elderly patients who have no or adequately controlled
medical comorbidities.
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Introduction
In the aged population, cancer ranks second among the
most common death-related disorders [1]. Aging is
associated with a rising incidence of malignant tumors
of the head and neck and disproportionately increased
requirement of oncologic resections [2,3]. In this
context, aging may render the elderly, compared with
younger patients, more vulnerable to postoperative
complications following aggressive multimodality
treatment required for eradication of head and neck
cancers (HNCs), including radical surgical resection,
complex reconstruction microvascular free tissue
transfer (MFTT), and adjuvant radiotherapy and/or
chemotherapy [2,4].

Oncologic resection of HNC may result in complex
anatomical and functional defects with remarkable
Wolters Kluwer - Medknow
physical and psychological derangement subsequently
[5]. The feasibility of MFTT for the reconstruction of
postresectional defects is crucial not only for the
restoration of satisfactory functional and cosmetic
outcome after radical locoregional cancer ablation
but also for adequate rehabilitation of patients who
undergo these challenging procedures [6].

In contrast with the less demanding surgical
approaches to malignant neoplasms of the head and
neck, there are several advantages of MFTT as a
reconstructive strategy. For instance, a free flap can
DOI: 10.4103/ejs.ejs_123_21
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be adjusted to the size of the defect. Moreover,
precisely tailored free flaps can effectively cover
three-dimensional defects and diminish
postoperative functional impairment. Of note,
successful tissue microvascular free tissue transfer
ensures prompt healing through adequate
vascularization and tissue perfusion [7].

Given the complexity of MFTT, the longer operative
time, the need for high-quality anesthetic techniques,
and postoperative care, these procedures are
performed in the frail elderly patients, in whom
medical comorbidities and suboptimal functional
performance are commonly encountered, with much
caution [8].

In this study, we will address, for the first time from
Maxillofacial, Head, and Neck Surgery Centers in
Egypt, the effect of aging and its related
comorbidities on postoperative complications after
oncologic resection of HNC and reconstruction of
the resectional defects using MFTT.
Figure 1

A 64-year-old female child with nodular partially ulceratedmass of the
anterior mandibular gingiva.

Figure 2

Intraoperative picture of mandibular resection by hemimandibulec-
tomy.
Patients and methods
This retrospective study was carried out at the
Department of Surgery, Sohag University Hospitals,
Sohag, Egypt. Data from medical records of
consecutive adult patients who had oromandibular or
soft tissue reconstruction (February 2013–January
2019) after oncologic resection of HNC (oral cavity,
parotid region, mid-face, lateral face, and scalp) were
extracted and analyzed. Exclusion criteria entailed
age less than 18 years; recurrent, metastatic, and
second primary HNCs; history of chemotherapy or
radiotherapy; coagulopathy; and connective tissue
disorders. Elderly (≥65 years, group A) patients
were compared with a control group of younger
patients (<65 years, group B) with matching sex,
tumor location, and operative procedures. The study
was approved by the Sohag Faculty of Medicine
Committee on Medical Research Ethics.

Demographic and clinical data comprised age, sex, the
primary site of cancer, lymphatic spread, disease stage,
smoking, and relevant medical disorders such as
diabetes, atherosclerosis, hypertension, and coronary
and peripheral vascular disease. Laboratory
investigations, including blood counts, coagulation
profile, liver and kidney functions, and blood levels
of glucose and cholesterol, were performed. Imaging
data were obtained from three-dimensional computed
tomography scans in addition to endoscopy for
inspection of the posterior third of the tongue.
All surgical procedures (Figs 1 and 2) were consistently
performed by the same team of maxillofacial,
oncologic, and microvascular surgery consultants.
Tracheostomy was selectively used before surgery
when postoperative airway obstruction was
anticipated. Tumor excision was followed by
localization, isolation, and preparation of the recipient
vessels for microvascular anastomoses. Simultaneously,
the reconstructive surgery team should have been
harvesting the flap while tumor resection was
ongoing. Four varieties of free flaps were used,
including anterolateral thigh (ALT), fibula, radial
forearm fasciocutaneous, osteoseptocutaneous, and
scapular and parascapular flaps.

Microvascular anastomoses were carried out using
operating microscope. Branches of the external
carotid artery branches were selected for arterial
anastomoses. Tributaries of the external or internal
jugular veins were used as recipient veins. In most
patients, end-to-end anastomosis (arterial and
venous) using 9/0 or 10/0 nylon suture was
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performed, whereas terminolateral anastomosis was
exceptionally carried out in a few patients. To avoid
postoperative hematoma, a suction drain was placed
underneath the flap. The defect at the donor site was
closed using interrupted sutures or covered by a skin
graft (Figs. 3–15).

All patients were transferred postoperatively to
postanesthesia recovery room. Flap monitoring was
conducted by hourly observation of its color and
temperature, degree of muscle contractility, and
response to pin prick test twice hourly during the
first day. Subsequently, flaps were monitored every
2 h for 2 days, and then every 4 h until discharge.
Bone healing was assessed radiologically via
Figure 3

Resected part of the mandible.

Figure 4

Free fibula after harvest with its vascular pedicle.
conventional radiography and three-dimensional
computed tomography.

Postoperative complications were thoroughly
assessed using Clavien-Dindo classification
[3,9,10]. In this system, grades of postoperative
complications are ranked according to the therapy
used to treat each complication (Table 1). As
described before, we assigned a number of
points from 1 to 7 for each complication in
ascending order (grade I: 1, grade II: 2, grade
IIIa: 3, grade IIIb: 4, grade IVa: 5, grade IVb: 6,
and grade V: 7 points) [11]. Statistical analysis was
conducted using Graphpad Prism 7 (GraphPad
Software, 2365 Northside Dr. Suite 560, San
Diego, CA, USA). Statistically significant
difference between both groups was assumed
when P value less than 0.05.
Figure 5

Free fibula after adaptation over reconstructive plate with its skin
paddle.

Figure 6

Free fibula after insertion in the mandibular defect, showing round
shape of the plate with chin and two fragments of the fibula.



Figure 7

Skin paddle of free fibula, which is sutured in the oral mucosa later on.

Figure 8

Early postoperative outcome after 3 days showing skin paddle viable
and pushing tongue superior.

Figure 10

The patient is a 55-year-old male patient with granular nodular
partially ulcerated mass of the anterior mandibular gingiva.

Figure 9

A patient postoperatively showing free fibula with skin paddle with
good adaptation intraorally.
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Results
Demographics and preoperative clinical data
A total of 32 patients were enrolled (16 per group).
Age was significantly higher in the elderly group
than the nonelderly group (P=0.0001). There was
obvious predilection toward male sex (20 patients,
10 per group, 62.5%) than females (12 patients, six
per group, 37.5%), with male to female ratio of 1.7 :
1. We found that smoking history was limited to
nine males, including five elderly and four
nonelderly. A summary of these data is shown in
Table 2.
As per the indications of oncologic resection, tumor
locations entailed the anterior two-thirds of the tongue
(12), gingiva and mandible (10), floor of the mouth (4),
posterior third of the tongue (2), parotid gland (2), and
maxilla (2). Stage II cancer was diagnosed in 10
compared with 18 patients with stage III and four
patients with stage IV. Each elderly patient with
specific HNC has a matching nonelderly control
with similar tumor. Tumor characteristics are shown
in Table 3.



Figure 15

Intraoral free fibular flap after 1 month postoperatively.

Figure 11

Resected part of anterior mandible with bilateral neck dissection.

Figure 13

Intraoperative mandibular reconstruction using free fibula after seg-
mentation to four segments.

Figure 12

Free fibula harvest.

Figure 14

Early postoperative outcome after skin closure.
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Tumor resection, neck dissection, and reconstruction
with free flaps
Complete tumor resection with safety margins of
at least 1 cm was performed in all cases. Surgical
approach toward cervical lymph nodes entailed
functional neck dissection in 26 and radical neck
dissection in six patients. The predominant
histopathological tumor type was squamous cell
carcinoma, which has been confirmed in 30
patients, whereas the remaining two cases had
mucoepidermoid carcinoma.



Table 4 Operative data

n (%)

Type of operationa

Glossectomy 12 (37.25)

Mandibulectomy 10 (31.25)

Resection of floor of the mouth 4 (12.5)

Parotidectomy 2 (6.25)

Maxillectomy 2 (6.25)

Type of free flapa

Anterolateral thigh (ALT) flap 14 (43.75)

Fibular flap 8 (25)

Radial forearm 6 (18.75)

Scapular flap 2 (6.25)

Type of neck dissection

Functional 26 (81.25)

Radical 6 (18.75)

Histopathology

Squamous cell carcinoma 30 (93.75)

Mucoepidermoid carcinoma 2 (6.25)
aNumbers are equally divided between elderly and nonelderly
groups.

Table 1 Clavien-Dindo system of postoperative complications

Grade Description (based on the therapy of complication) Number of assigned points

I Medications as antipyretics, analgesics, antiemetics, diuretics 1

Physiotherapy

Bedside opening of infected wound

II Medications other than those allowed for grade I 2

Blood transfusions

Total parenteral nutrition

IIIa Surgical, endoscopic, or radiological intervention under local anesthesia 3

IIIb Surgical, endoscopic, or radiological intervention under general anesthesia 4

IVa Single organ dysfunction requiring management at intermediate care unit 5

IVb Multi-organ dysfunction requiring management at intensive care unit 6

V Death 7

Table 2 Sociodemographic data

Sociodemographic data Elderly (≥65 years) Nonelderly (<65 years) P value

Age [median (range, years] 71 (65–78) 54.5 (36–63) 0.0001*

Number of males (%) 10 (62.5) 10 (62.5) NS

Number of smokers (%)a 5 (31.25) 4 (25) NS
aAll smokers were males. *Significant difference.

Table 3 Tumor characteristics

Tumor characteristicsa n (%)

Tumor location

Tongue (anterior 2/3) 12 (37.5)

Gingiva and mandible 10 (31.25)

Floor of the mouth 4 (12.5)

Tongue (anterior 2/3) 2 (6.25)

Parotid gland 2 (6.25)

Maxilla 2 (6.25)

Tumor stage

Stage II 10 (31.25)

Stage III 18 (56.25)

Stage IV 4 (12.5)
aNumbers are equally divided between elderly and nonelderly
groups.
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Patients in the elderly and nonelderly groups underwent
reconstruction using similar numbers of either
composite osseous or soft tissue flaps. Reconstruction
was performed using soft tissue flaps in the remaining 22
patients who underwent surgical ablation of tongue
cancers (14), floor of the mouth (4), parotid gland (2),
and maxilla (2). Free ALT flap was used in 14 patients
compared with eight patients who had reconstruction
with radial forearm free fasciocutaneous flap.Composite
osseous flaps combining bone and soft tissues were used
in 10 patients for reconstruction after resection of
gingival and mandibular cancers. The harvested free
flaps were fibular osteoseptocutaneous flap in eight
and scapular flap in two cases. A summary of data on
tumor resection and free flap reconstruction is shown in
Table 4.

Most commonly the recipient artery was the facial (20)
followed by the superior thyroid (12) artery. The
recipient veins were the facial (22) and external
jugular (10). Duration of surgery in the elderly
group (median: 447.5, range: 325–860min) was not
significantly different (P=0.4) from the nonelderly
group (median: 417.5, range: 290–690min). Elderly
patients did not receive significantly more units of
blood transfusion (median: 2, range: 1–4) in
comparison with nonelderly controls (median: 2,
range: 1–3 units; P=0.5).
Postoperative complications and hospital stay
Overall, complication rates were significantly higher in
the elderly group (P=0.01). With further analysis, the
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increase in elderly patients’ overall complication rate
was essentially related to remarkably significant
increase of medical complications (P=0.03)
compared with the nonelderly controls. Considering
all surgical complications (at the recipient and donor
sites), more complications were observed in the elderly
group; however, it did not reach the level of statistical
significance (P=0.6). In the same line, when recipient
and donor site complications were separately analyzed,
the increased complications among elderly compared
with nonelderly patients was not statistically significant
neither at the recipient (P=0.8) nor the donor (P=0.4)
sites.

Regarding medical complications, three elderly
patients developed major (Clavien grade VIa)
medical complications for which management in
intermediate care was mandatory. Among them, two
experienced severe pneumonia and one had pulmonary
embolism following deep venous thrombosis of the
lower limb. Moreover, minor (Clavien grade II)
medical complications occurred on two other elderly
patients owing to severe anemia and mild pneumonia.
Those patients received blood transfusion and systemic
antibiotics, respectively. In contrast, only minor
(Clavien grade I) medical complications were
observed in three patients in the nonelderly group
(two with mild pleural effusion and one with
repeated vomiting during the first postoperative
day). These complications were adequately managed
with diuretics and antiemetics (Table 4).

Major surgical complications mandating revision
surgery (Clavien grade IIIb) occurred only at the
recipient site in seven patients (four elderly and
three nonelderly) in relation to free flap vascular
compromise or bleeding. Successful salvage was
achieved after revision surgery in two elderly (one
with venous thrombosis and another with
hematoma) and two nonelderly (one with arterial
and another with venous thrombosis) patients. Three
free flaps were lost owing to failure of restoration of
Table 5 Medical and surgical (recipient and donor sites) complicat

Number of patients with ea

Elderly

Type of complications I II IIIa IIIb

All complications 2 3 2 4

Medical complications 0 2 0 0

Surgical complications, recipient site 0 1 0 4

Surgical complications, donor site 2 0 2 0

There was no grade IVb or grade V complications. Elderly group had m
had more minor (grades I and II) complications. aHighest complication w
difference.
sufficient perfusion in two elderly (including one case
with arterial thrombosis and another one with venous
thrombosis) and one nonelderly patient (due to arterial
thrombosis). Of note, lost flaps included two radial
forearm and one ALT flaps. Two cases of minor
complications owing to neck fistula occurred
following glossectomy (one per each group). Both
were controlled by conservative treatment, including
medical therapy and intervention (insertion of
nasogastric tube) without anesthesia (Clavien grade II).

Donor site complications in the elderly group
comprised two cases of wound dehiscence repair
under local anesthesia (Clavien grade IIIa) and
another two with wound seroma (Clavien grade I).
In the nonelderly group, donor site complications
included 1 case of soft tissue infection requiring
systemic antibiotics (Clavien grade II) and two
with wound seroma (Clavien grade I). Wound
seroma was satisfactorily treated with simple anti-
inflammatory medications and diuretics. Surgical
complications related to free flaps are listed in
Table 5. There was significantly prolonged duration
of hospital stay difference (P=0.03) in the elderly
group (median: 13.5, range: 10–25 days) compared
with the nonelderly (median: 11, range: 8–21 days)
group.
Discussion
This studyhighlights theeffect of agingonpostoperative
complications and mortality after oncologic resection
of HNC with concurrent free flap reconstruction.
Overall, elderly patients exhibited satisfactory clinical
outcome, despite the increased complication rates. To
thebest ofour knowledge, this is the first study to address
this issue in Egyptian Maxillofacial, Head and Neck
Surgery Centers.

Worldwide, HNC is the ninth among the most
common malignant neoplasms, with high mortality
rate particularly in the developing nations [12].
ions ranked by Clavien-Dindo system

ch Clavien-Dindo grade of complication per group

Nonelderly

IVa I II IIIa IIIb IVa P value

3 5 2 0 3 0 0.01*

3 3 0 0 0 0 0.03*

0 0 1 0 3 0 0.8**

0 2 1 0 0 0 0.4**

ore major (grades IIIa, IIIb, IVa) complications. Nonelderly group
as considered per patient. *Significant difference. **Non-significant
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There is accumulating evidence on increased incidence
of HNC among the aged population [2,13]. On the
national level, convincing data from the first Egyptian
cancer registry program indicated that there is
progressive rise in the frequency of HNC all over
Egypt [14].

Regarding the definition of an ‘elderly’ patient, a
remarkable discrepancy is found in the current
literature, which imposes considerable difficulty while
comparing different reports. For instance, elderly
patients were defined by as those who are just older
than 50 years [15]. In sharp contrast, other studies
focused on patients in their 70s, 80s, and even 90s to
address the outcome of HNC resection in the elderly
[16–18]. Between these divergent definitions, age older
than 65 years is widely accepted among several authors
to reasonably characterize the elderly [2,7].

Our patients showed higher incidence of HNC among
males compared with females. This finding accords
withWorley et al. [19] who reported that in a cohort of
66 patients with HNC, 59% of the affected patients
were males.

Tobacco smoking is a well-known risk factor for
development of squamous cell carcinoma of the head
and neck [20]. We found that the percentage of
patients who used some form of tobacco were less in
comparison with other studies [1,21]. Given that all
smokers were males, in addition to the very low
prevalence of smoking among Egyptian females
(<1%) [22], tobacco smoking was associated with
HNC in almost 45.5% of males; nonetheless, it does
not seem to be significantly implicated in the
development of HNC in females, at least those who
were enrolled in the current study.

In our study, the most common primary locations of
HNC were the tongue and the mandible and gingiva,
representing 75% of the tumors. Other studies
demonstrated also that the tongue and the mandible
are the most common HNC that required free flap
reconstruction [9,23].

Assessment of the effect of age on postoperative
complications after resection of HNC and
microvascular free flap reconstruction is critically
influenced by difference in age cutoff used to separate
elderly and nonelderly as well as the method of
assessment of postoperative complications [3,7,24].

For instance, medical comorbidity in elderly patients
showed no influence on the rates of flap success, length
of hospitalization, and complications in the elderly
compared with younger patients. Furthermore, the
level of comorbidity does not correlate with the
clinical outcome within the elderly patients [25]. In
another study, increased severity of medical
comorbidities among elderly patients was associated
with poor postoperative outcome [3]. The same study
demonstrated that the operative time has no effect on
postoperative complication [3], in disagreement with
another report that showed that improvement of
postoperative outcome is related to shortening of the
duration of general anesthesia [10].

To circumvent these inconsistency, we used the most
commonly accepted definition of elderly (above 65
years) and applied Clavien-Dindo system for
objective and reliable grading of postoperative
complications [3,9,10].

Overall, we found that our elderly patients were more
vulnerable to postoperative complications compared
with their younger controls. This outcome agrees with
Hwang et al. [26],whodemonstrated ina reviewonmore
than 3000 cases a significant increase in postoperative
complications incorrelationwithadvancedage [26].Our
patients experienced more surgical complications at the
recipient than the donor site. Likewise, Peters et al. [9]
found in a study on 202 patients a remarkably higher
complication rate in the recipient site (37%) compared
with only 6% at the donor site [9].

In our study, free flap loss occurred owing to arterial
thrombosis in two patients (one from each group) and
venous thrombosis in one elderly patient. Similarly,
increased incidence of free flap loss was reported
among patients aged greater than or equal to 65
years owing to atherosclerotic changes [27].

Medical complications were significantly prevalent in
the elderly group. This was associated with longer
duration of hospital stay among elderly patients. In
the same line, a recent systematic review on the
outcome of HNC resection and microvascular free
flap reconstruction showed medical complications
occurring at a rate of 32% among elderly (≥65)
patients, which was significantly higher than a figure
of 12% that has been found in younger (<65) patients
[24]. These results were also shown by a number of
other studies, confirming the increased susceptibility of
elderly patients to postoperative medical complications
[28–30].

A multicenter study on concomitant HNC resection
and 281 free flap reconstruction found clear correlation
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between aging and increased risk of postoperative
mortality [9].

The advantages of the case–control design entail
conduction of the study in a relatively short time and
reduced costs on a relatively small number of patients
[31]. However, a number of limitations should be
considered, including those designs’ inherent defects
such as the selection bias and the influence of
potential confounding factors on the statistical analysis
[32].

In conclusion, this study underlines, for the first time
from Egyptian Maxillofacial and Surgical Oncology
programs, that age per se should not preclude elderly
patients from HNC resection and free flap
reconstruction. This valuable treatment option can be
safely offered to carefully selected elderly patients with
minimal or adequately controlledmedical comorbidities.
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