
Original Article

According to the global ranking, head and neck cancers 
rank as the seventh most common cancers. They are 
reported with various groups of tumors, and mainly include 
the aero-digestive tract. Head and neck cancers are still a 
chal lenge to manage,  and require an extensive 
multidisciplinary approach to treat advanced levels of 
disease, like surgical techniques, systemic approach and 
radiotherapy. Generally, the treatment is based on two key 
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components, such as site-speci�c or histology-speci�c. 
Further studies are required to explore the strategiesfor 
the management of such advanced diseases and reduce 
the rate of complications [1]. Head and neck cancers create 
a speci�c health burden globally, and even with advanced 
management and techniques, the mortality and morbidity 
rates are signi�cant [2]. Head and neck reconstructive 
procedures followed by new advanced methods have an 
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Reconstructive surgeries of the head and neck with or without the use of internal lining must be 

thoroughly evaluated for post-operative complications and functional outcomes unclear 

phrasing. Objectives: To compare the surgical outcomes, complication rates, and functional 

outcomes of head and neck cancer reconstruction surgeries performed with or without internal 

lining using various �ap techniques in a Tertiary Care Hospital setting. Methods: This one-year 

prospective comparative study at Al-Tibri Medical College included 139 head and neck cancer 

patients undergoing resection and reconstructive surgery with or without internal lining. Data 

on demographics, tumor, surgical, and postoperative outcomes were analyzed using SPSS 

version 23.0, applying appropriate statistical tests with signi�cance set at p<0.050. Results: 

From 139 patients, operative time was signi�cantly longer in Group A (with �ap and internal 

lining) than in Group B (p<0.001). Postoperative complications were more common in Group A, 

with higher rates of wound infection (15.7% vs. 5.8%, p=0.040) and overall complications (28.6% 

vs. 11.6%, p=0.010). Functional outcomes favored Group B, with signi�cantly better swallowing 

(82.6% vs. 55.7%, p=0.007) and speech intelligibility (79.7% vs. 60%, p=0.040). Hospital stays 

over 7 days were more common in Group A (35.7% vs. 14.5%, p=0.009). The need for secondary 

intervention was higher in Group A, but not statistically signi�cant. Overall, Group B 

demonstrated fewer complications and better postoperative functional recovery. Conclusions: 

Head and neck reconstruction without internal lining resulted in fewer complications, shorter 

hospital stay, and better functional recovery thanreconstruction with internal lining. Careful 

patient selection can optimize outcomes and surgical e�ciency.
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impact on patient outcomes, speci�cally single-stage 
restoration of a massive area, including mucosal lining of 
the oral cavity to pharyngeal and esophageal region. The 
reconstruction approach depends on either maintaining 
the structural integrity or simply restoring function. 
According to recent studies, a speci�c algorithm provides 
better outlines for reconstruction procedures with 
improved patient outcomes [3]. Reconstructive surgeries 
using free tissue relocation of a specially pectoralis major 
�ap with or without internal lining must be guideline 
speci�c to achieve a positive outcome. The functional 
outcomes include breathing, swallowing, vocalization and 
mastication [4]. Moreover, among the young population 
and especially females, cosmetic appearance after 
reconstructive surgeries is one of the considering factors. 
With the advancements in surgical  procedures, 
reconstructive surgeries of the head and neck region using 
�aps either with or without internal lining have now become 
the �rst line of treatment [5]. It can aid in improving both 
the cosmetic and functional aspects using tissues from 
various sites (having similar features to the defective site) 
[6]. The use of �aps in reconstructive head and neck 
surgeries is being reported increasingly, with a success 
rate of 95 to 98 % cases [7]. Literature reports that as high 
as 97 % of head and neck reconstructive cases require 
�aps for recovering from de�cits and restoration of the 
underlying structures [8]. In around 20 to 30 % of head and 
neck cancers, recurrence takes place at the primary tumor 
site, causing failure of reconstructive surgeries in the 
majority of cases [9]. It remains a challenging task where 
recurrence takes place after surgery. In such cases, the 
options for treatment are chemotherapy, salvage surgery, 
palliative care, radiation and/or a combination of any two 
from them [10]. The basic purpose is to repair the 
malignant regions and make it less invasive, with maximum 
restoration of other healthy tissues and underlying 
structures. Presently, for reconstructive surgeries, micro-
vascular transfer of free tissue in the region of the head and 
n e c k  i s  t h e  m o s t  c o m m o n  [ 1 1 ] .  H e a d  a n d  n e c k 
reconstruction is a very complex process. The range of 
reconstruction varies from simple lining defects to 
complex defects that involve bone and soft tissue [12]. 
However,  one of the most important aspects of 
reconstructive surgery, the success rate depends on how 
early the disease is diagnosed and a proper management 
plan accordingly [13]. An early presentation along with TNM 
stage is low reconstruction will be easier in comparison to 
patients that present late or with advanced TNM stage of 
cancer, causing di�cult and challenging reconstruction 
with an extensive invasive procedure [14]. Patients' 
cosmetic requirements and �tness for major surgery are 
key aspects for successful reconstruction of head and 
neck surgeries using �aps [15]. In this way, optimal 

M E T H O D S

This prospective comparative study was carried out at the 
Department of Ear, Nose and Throat (ENT) of multiple 
tertiary care hospitals for a period of one year (from June 
2024 to May 2025). Ethical approval was obtained from the 
I R B  o f  A l -T i b r i  M e d i c a l  C o l l e g e  a n d  H o s p i t a l , 
IERC/ATMC/14(01-2024)/50. Using a purposive sampling 
technique, patients that undergoing cancer resection in 
the region of the head and neck, which followed 
reconstructive surgery either with or without internal lining 
using various �ap techniques, were included in the study. 
Patients above the age of 18 years of either gender, with 
con�rmed head and neck cancer (histopathologically) that 
require surgical excision along with reconstruction. For the 
reconstruction technique, free, regional or local �aps were 
used. In addition, patients having a complete medical 
record and follow-up data were included in the research. 
Patients having incomplete operative or clinical data, with 

functional as well as aesthetic outcomes are achieved [16]. 
The use of free �aps helps in providing a more reliable 
wound coverage with a better functional outcome, with 
superior cosmetic and minimal morbidity of the donor site 
[17]. Depending upon the site of size and composition of the 
recipient's defects, various free �aps are used. In addition, 
the preference of both patient and surgeon and the 
expertise of the surgeon are of paramount importance [18]. 
Flaps from perforators have gained rapid popularity 
because of their main bene�ts, which spare the underlying 
muscle, resulting in reduced morbidity of the donor site and 
possibly improving outcomes aesthetically [19]. Regarding 
the choice of �aps, most surgeons tend to prefer small soft 
tissue and lining defects, while larger defects of soft tissue 
h a v e  a  c o m p l e x ,  c o m p o s i t e  v a r i e t y  r e q u i r i n g 
reconstruction of bone as well [20]. 

Head and neck cancer reconstruction following tumor 

resection is a complex surgical process aimed at restoring 

both functional and aesthetic outcomes. Various �ap 

techniques, with or without internal lining, are used to 

repair defects; however, the choice of technique can 

signi�cantly in�uence postoperative complications and 

patient recovery. Despite advances in reconstructive 

surgery, there remains limited comparative evidence 

regarding the effectiveness of reconstruction with versus 

without internal lining in terms of functional outcomes and 

complication rates. Furthermore, data from tertiary care 

settings in developing countries are scarce, highlighting 

the need for studies that evaluate these approaches in 

local clinical practice. This study aimed to compare the 

surgical outcomes, complication rates, and functional 

results of head and neck cancer reconstruction performed 

with or without internal lining using various �ap techniques 

in a tertiary care hospital setting.

DOI: https://doi.org/10.54393/pjhs.v6i7.3380

Head and Neck Cancer Reconstruction: Internal Lining Using Various Flaps
Dogar MR et al.,

PJHS VOL. 6 Issue. 07 July 2025
238

Copyright © 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License.



recurrent cancer needing salvage surgery, and patients 
who were lost to follow-up after surgery were excluded 
from the research. The sample size was calculated using 
the Open EPI freely available online software for sample 
size calculation. Using a 95% con�dence level and 5% 
margin of error, and frequency of complications rates from 
head and neck reconstructive surgeries at 10 % as reported 
in a study, the sample size came out to be 139 [21]. Patients 
were divided into two groups (A and B), group A including 
patients undergoing reconstruction with internal lining, 
while group B included patients who under went 
reconstruction without internal lining. For data collection, 
patient consent was taken, and a self-designed 
questionnaire was used. Collected data included 
demographics such as age, gender, smoking status and co-
morbidities. In terms of tumor characteristics, the site, 
size and TNM staging were recorded. Type of resection and 
�ap used (free, local or regional), operative time and 
whether internal lining was used were also recorded. Post-
operative complications included necrosis of the �ap, 
dehiscence of the wound or infection. Functional 
outcomes included swallowing or speech, duration of 
hospital stay and any need for revision of surgery. The 
measure of outcomes included primary outcomes such as 
the rate of complication and survival of �ap in both groups, 
while secondary outcomes included recovery of function, 
duration of hospital stay and any need for secondary 
intervention. Data analysis was carried out using SPSS 
version 23.0. Mean and standard deviation were reported 
for continuous variables after testing of data normality. 
Data were compared by applying the Student's t-test or 
Mann-Whitney U test as appropriate. Frequency and 
percentages were reported for categorical variables and 
were tested using chi-square or Fisher's exact test for 
comparison. A p-value of <0.050 was taken as statistically 
signi�cant. 

R E S U L T S

The study presents the baseline demographic and clinical 

characteristics of the study population. The mean age of 

patients was comparable between the two groups (54.2 ± 

11.3 years in Group A vs. 53.7 ± 10.8 years in Group B, p=0.780). 

There was no signi�cant difference in gender distribution, 

smoking status, or presence of co-morbidities between the 

groups. Tumor characteristics, including site, size, and TNM 

stage, were also similar across both groups. The most 

common tumor site was the oral cavity in both groups, 

followed by the oropharynx. Segmental mandibulectomy 

was the most frequently performed resection type in both 

groups, with no statistically signi�cant difference 

(p=0.770). In Group A, �ap types included free (54.3%), local 

(28.6%), and regional (17.1%) �aps. Operative time was 

signi�cantly longer in Group A thanGroup B (6.5 ± 1.2 vs. 5.1 ± 

1.0 hours, p<0.001) (Table 1).

Table 2: Post-Operative Complications After Head and Neck 
Reconstructive Surgery (n=139)

Table 1: Demographic Information and History of Patients

�

T3

T4

N0

N1

Segmental 
Mandibulectomy

Composite 
Resection

Free

Local

Regional

–

Tumor Size (cm)

TNM Stage

Type Of
 Resection

Flap Type

Operative Time
 (Hours)

3.8 ± 1.1

39 (55.7%)

31 (44.3%)

53 (75.7%)

17 (24.3%)

44 (62.9%)

26 (37.1%)

38 (54.3%)

20 (28.6%)

12 (17.1%)

6.5 ± 1.2

3.7 ± 1.0

41 (59.4%)

28 (40.6%)

50 (72.5%)

19 (27.5%)

45 (65.2%)

24 (34.8%)

-

-

-

5.1 ± 1.0

0.640

0.680

0.770

�

<0.001*

�

Male

Female

�

�

Oral Cavity

Oropharynx

Variables

Age (Years)

Gender

Smoking Status

Co-Morbidities

Tumor Site

Group A 
(n=70)

54.2 ± 11.3

50 (71.4%)

20 (28.6%)

28 (40%)

30 (42.9%)

40 (57.1%)

18 (25.7%)

Group B 
(n=69)

53.7 ± 10.8

47 (68.1%)

22 (31.9%)

27 (39.1%)

31 (44.9%)

38 (55.1%)

19 (27.5%)

p-
value

0.780

0.670

0.910

0.820

0.960

Others 12 (17.1%) 12 (17.4%)

Results outline the postoperative complications following 

head and neck reconstructive surgery. Flap necrosis 

occurred in 8.6% of patients in Group A. Wound dehiscence 

was observed in 11.4% of Group A and 5.8% of Group B 

patients (p=0.240). Wound infection was signi�cantly more 

common in Group A (15.7%) than in Group B (5.8%) 

(p=0.040). The overall complication rate was signi�cantly 

higher in Group A (28.6%) than in Group B (11.6%) (p=0.010) 

(Table 2).

Complications

Flap Necrosis

Wound Dehiscence

Wound Infection

Any Complication

p-value

06 (8.6%)

08 (11.4%)

11 (15.7%)

20 (28.6%)

Group A (n=70) Group B (n=69)

�

04 (5.8%)

04 (5.8%)

08 (11.6%)

�

0.240

0.040*

0.010*

Findings summarize the functional outcomes at follow-up. 

Unimpaired swallowing was reported in 55.7% of Group A 

than82.6% of Group B (p=0.007). Good speech intelligibility 

was achieved in 60% of Group A versus 79.7% of Group B 

patients (p=0.040). Hospital stays longer than 7 days were 

signi�cantly more common in Group A (35.7%) than in 

Group B (14.5%) (p=0.009). The need for secondary 

intervention was higher in Group A (11.4%) than in Group B 

(4.3%), although this difference did not reach statistical 

signi�cance (p=0.130) (Table 3).
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In this study of 139 patients, baseline demographics, 

smoking status, co-morbidities, and tumor characteristics 

were somewhat similar between groups. Operative time 

was signi�cantly longer in Group A (with �ap and internal 

l ining)  than in Group B (p<0.001).  Postoperative 

complications were more common in Group A, with higher 

rates of wound infection (15.7% vs. 5.8%, p=0.040) and 

overall  complications (28.6% vs. 11.6%, p=0.010). 

Functional outcomes favoured Group B, with signi�cantly 

better swallowing (82.6% vs. 55.7%, p=0.007) and speech 

intelligibility (79.7% vs. 60%, p=0.040). Hospital stays over 7 

days were more common in Group A (35.7% vs. 14.5%, 

p=0.009). The need for secondary intervention was higher 

in Group A, but not statistically signi�cant. Overall, Group B 

d e m o n s t r a te d  fewe r  c o m p l i c a t i o n s  a n d  b e t te r 

postoperative functional recovery. In line with our 

research, the published literature that has compared head 

and neck reconstructive surgeries with or without internal 

lining has reported similar results [22]. In our research, an 

operative time was reported in our study in group A (with 

internal lining). Similarly, in other studies, a prolonged 

operative time was observed with internal lining due to the 

use of additional tissue preparation and setting [23]. In 

addition, higher rates of complication (especially wound 

dehiscence and infection) were reported in more extensive 

reconstructions (with �ap) as thanthose without a �ap. 

Literature also states similar �ndings, the possible reason 

behind higher rates of complications due to surgery-

induced trauma and a higher risk of ischemia [24]. By the 

conclusion of some studies, similar �ndings were found in 

the present study. With regards to the functional outcomes 

such as swallowing and speech, reconstruction was easier 

when surgery was simple, provided the defect was 

adequately closed without internal lining [25]. In line with 

our study, longer duration of hospital stay was reported in 

other research as well, since internal lining �ap procedures 

needed a more complex approach [26]. Moreover, the 

functional outcomes are only assessed for short-term 

follow-ups (one month), not re�ecting long-term recovery. 

Furthermore, the varying expertise of surgeons and 

perioperative care might have in�uenced the outcomes. 

For patient safety, we need to work for early and proper 

diagnostic criteria. 

C O N C L U S I O N S

T h i s  s t u d y  d e m o n s t r a t e d  t h a t  h e a d  a n d  n e c k 
reconstructive surgery without the use of internal lining is 
associated with reduced operative time, postoperative 
complications,  and better  functional  outcomes 
thanreconstruction with internal lining. While �ap survival 
rates in Group A were acceptable, the higher rates of wound 
infection, longer hospital stay, and reduced swallowing and 
speech function highlight the need for careful patient 
selection and technique optimization when using internal 
lining. Reconstruction without internal lining may be a 
preferable option in suitable cases, balancing surgical 
e�ciency with improved postoperative recovery. Further 
prospective studies are warranted to con�rm these 
�ndings and guide reconstructive decision-making.
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0.130

This study has several limitations, including its relatively 

short follow-up period, which restricts the assessment of 

long-term functional and oncological outcomes. 

Additionally, variations in surgical expertise, �ap selection, 

and perioperative care across centers may have in�uenced 

the results. The sample size and purposive sampling 

technique may also limit the generalizability of the �ndings. 
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follow-up durations are recommended to better evaluate 
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reconstructive strategies for head and neck cancer 

patients.
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