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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 flap 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 significance set at p<0.05. Results:
From 139 patients, operative time was significantly longer in Group A (with flap 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=0.04) and overall complications (28.6%
vs. 11.6%, p=0.01). Functional outcomes favored Group B, with significantly better swallowing
(82.6% vs.55.7%, p=0.007)and speech intelligibility (79.7% vs. 60%, p=0.04). 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 significant. Overall, Group B
demonstrated fewer complicationsand 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 outcomesand surgical efficiency.

INTRODUCTION

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
challenge 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-specific or histology-specific.
Further studies are required to explore the strategiesfor
the management of such advanced diseases and reduce
therate of complications[1]. Head and neck cancers create
a specific health burden globally, and even with advanced
management and techniques, the mortality and morbidity
rates are significant [2]. Head and neck reconstructive
procedures followed by new advanced methods have an
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impact on patient outcomes, specifically 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 specific algorithm provides
better outlines for reconstruction procedures with
improved patient outcomes [3]. Reconstructive surgeries
using free tissue relocation of a specially pectoralis major
flap with or without internal lining must be quideline
specific 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
flapseitherwith orwithoutinternallininghave now become
the first 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 flaps 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
flaps for recovering from deficits and restoration of the
underlying structures[8]. Inaround 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 tissueinthe region of the head and
neck is the most common [11]. Head and neck
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
planaccordingly[13]. An early presentationalong with TNM
stage is low reconstruction will be easier in comparison to
patients that present late or with advanced TNM stage of
cancer, causing difficult and challenging reconstruction
with an extensive invasive procedure [14]. Patients'
cosmetic requirements and fitness for major surgery are
key aspects for successful reconstruction of head and
neck surgeries using flaps [15]. In this way, optimal
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functional as well as aesthetic outcomes are achieved[16].
The use of free flaps helps in providing a more reliable
wound coverage with a better functional outcome, with
superior cosmetic and minimal morbidity of the donor site
[17]. Dependingupon the site of size and composition of the
recipient's defects, various free flaps are used. In addition,
the preference of both patient and surgeon and the
expertise of the surgeon are of paramountimportance[18].
Flaps from perforators have gained rapid popularity
because of their main benefits, which spare the underlying
muscle, resultinginreduced morbidity of the donor siteand
possibly improving outcomes aesthetically[19]. Regarding
the choice of flaps, most surgeons tend to prefer small soft
tissue and lining defects, while larger defects of soft tissue
have a complex, composite variety requiring
reconstructionofboneaswell[20].

This study aimed to compare the surgical outcomes,
complicationrates, and functional results of head and neck
cancer reconstruction performed with or without internal
lining using various flap techniques in a tertiary care
hospital setting.

METHODS

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
IRB of AI-Tibri Medical College and Hospital,
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 withoutinternallining
using various flap techniques, were included in the study.
Patients above the age of 18 years of either gender, with
confirmed head and neck cancer (histopathologically) that
require surgical excision alongwith reconstruction. For the
reconstruction technique, free, regional or local flaps 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
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% confidence level and 5 %
margin of error, and frequency of complications rates from
head and neckreconstructive surgeriesat 10 % asreported
ina 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 underwent
reconstruction without internal lining. For data collection,
patient consent was taken, and a self-designed
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guestionnaire was used. Collected data included
demographicssuch asage, gender, smoking statusand co-
morbidities. In terms of tumor characteristics, the site,
size and TNM staging were recorded. Type of resectionand
flap used (free, local or regional), operative time and
whether internal lining was used were also recorded. Post-
operative complications included necrosis of the flap,
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 flap 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 <0.05 was taken as statistically
significant.

RESULTS

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 +
11.3yearsinGroup Avs.53.7+10.8 yearsin Group B, p=0.78).
There was no significant 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 significant difference(p=0.77).
In Group A, flap types included free (54.3%), local (28.6%),
and regional (17.1%) flaps. Operative time was significantly
longer in Group A thanGroup B (6.5 + 1.2 vs. 5.1+ 1.0 hours,
p<0.001)(Table1).

Table1: Demographic Informationand History of Patients

Group A Group B p-

Variables (n=70) (n=69)  value

Age (Years) — 54.2+11.3 | 53.7+10.8 | 0.78
Male 50(71.4%) | 47(68.1%)

Gender 0.67
Female 20(28.6%) | 22(31.9%)

Smoking Status - 28(40%) 27(39.1%) 0.91

Co-Morbidities - 30(42.9%) | 31(44.9%) | 0.82

Oral Cavity 40(57.1%) | 38(55.1%)
Tumor Site Oropharynx 18(25.7%) | 19(27.5%) | 0.96
Others 12(17.1%) 12(17.4%)
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Tumor Size (cm) - 3.8+1.1 3.7¢10 | 0.64
T3 39(55.7%) | 41(59.4%)
1(44.3%) | 28(40.6%
TNM Stage T4 31(44.3%) | 28(40.6%) 0.68
NO 53(75.7%) | 50(72.5%)
N1 17(24.3%) | 19(27.5%)
Segmental o o
Tvoe Of Mandibulectomy | 44(62:9%) | 45(65.2%)
R ype o 0.77
esection :
%’mpo?"te 26(37.1%) | 24(34.8%)
esection
Free 38(54.3%) -
Flap Type Local 20(28.6%) - -
Regional 12(17.1%) -
Operative Time - 65412 | 51410 |<0.007

(Hours)

Results outline the postoperative complications following
head and neck reconstructive surgery. Flap necrosis
occurredin8.6% of patientsin Group A. Wound dehiscence
was observed in 11.4% of Group A and 5.8% of Group B
patients (p=0.24). Wound infection was significantly more
commonin Group A(15.7%) thanin Group B(5.8%)(p=0.04).
The overall complication rate was significantly higher in
GroupA(28.6%)thanin Group B(11.6%)(p=0.01)(Table 2).

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

Complications

Group A(n=70) Group B(n=69) p-value

Flap Necrosis 06(8.6%) - -
Wound Dehiscence 08(11.4%) 04(5.8%) 0.24
Wound Infection 1(15.7%) 04(5.8%) 0.04*
Any Complication 20(28.6%) 08(11.6%) 0.01*

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=0.04). Hospital stays longer than 7 days were
significantly 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
significance(p=0.13)(Table 3).
Table 3: Functional Outcome of Patients After Head and Neck
Reconstructive Surgery (n=139)
Group A Group B
(n=70) (n=69)
39(65.7%) |57(82.6%) | 0.007*
Speech Intelligibility (Good) 42(60%) |[55(79.7%)| 0.04*
Hospital Stay >7 Days 25(35.7%) | 10(14.5%) | 0.009*
Secondary Intervention Required | 08(11.4%) | 03(4.3%) 0.13

DISCUSSION

In this study of 139 patients, baseline demographics,
smoking status, co-morbidities, and tumor characteristics
were somewhat similar between groups. Operative time
was significantly longer in Group A (with flap and internal

Functional Outcomes p-value

Swallowing Unimpaired
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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=0.04) and
overall complications(28.6% vs. 11.6%, p=0.01). Functional
outcomes favoured Group B, with significantly better
swallowing (82.6% vs. 55.7%, p=0.007) and speech
intelligibility (79.7% vs. 60%, p=0.04). 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 significant. Overall, Group B
demonstrated fewer complications and better
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 flap) as thanthose without a flap.
Literature also states similar findings, 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 findings were found in
the present study. Withregardsto 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
otherresearchaswell, since internallining flap procedures
needed a more complex approach [26]. Moreover, the
functional outcomes are only assessed for short-term
follow-ups(one month), not reflecting long-term recovery.
Furthermore, the varying expertise of surgeons and
perioperative care might have influenced the outcomes.
For patient safety, we need to work for early and proper
diagnosticcriteria.

CONCLUSIONS

This study demonstrated that head and neck
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 flap survival
ratesin Group Awere acceptable, the higherrates 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
efficiency with improved postoperative recovery. Further
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prospective studies are warranted to confirm these
findingsand guide reconstructive decision-making.
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