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Abstract: 
Background: Pectoralis Major Myocutaneous Flap (PMMCF) is a commonly used approach in 
reconstructive surgery for defects in the head and neck region, especially for closing cheek 
defects. Although flap failure is uncommon, it significantly impacts patient morbidity and di-
minishes quality of life, making investigation into its causes important. 
Methods: A case of pectoralis major myocutaneous flap failure following cheek reconstruction 
is presented. A focused literature review was conducted through PubMed, Scopus, and Sci-
enceDirect to identify studies reporting PMMCF complications, proposed etiologic mecha-
nisms, and management considerations in head and neck reconstruction. 
Results: The literature review identified multiple studies reporting pectoralis major myocuta-
neous flap complications in head and neck reconstruction, most commonly venous congestion 
and partial flap necrosis. Reported failure mechanisms were heterogeneous, with pedicle com-
pression, tunneling-related tension, infection, and patient-related factors emerging as recurrent 
themes. 
Conclusion: PMMCF has a multifactorial etiology. Close postoperative monitoring is essential 
to detect early complications and optimize outcomes. PMMCF is insufficient for stage 3 defects, 
worsened by poor vascularization and oxygenation. 
Keywords: Pectoralis Major Myocutaneous Flap failure; Oral cancer reconstruction; Squamous 
cell carcinoma, Adjuvant therapy 
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Introduction 
 

The pectoralis major myocutaneous flap 
(PMMCF) remains a reliable reconstructive 
option for full-thickness cheek defects fol-
lowing radical excision of advanced oral 
squamous cell carcinoma (OSCC).1,2 It of-
fers an easy harvest, a dependable 

vascular supply, and sufficient tissue vol-
ume, making it especially useful in centers 
lacking microvascular expertise.3 However, 
flap-related complications still occur, and 
total flap failure adds significant morbid-
ity, delays adjuvant therapy, and impacts 
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patient prognosis.4 Risk stratification mod-
els suggest that outcomes are worse in com-
plex cases, particularly those with comorbid 
diabetes, chronic tobacco use, or previous 
chemoradiotherapy.4–6 
Numerous studies have proposed 
contributing factors, including pedicle 
compression, perforator disruption, 
infection, lower margin of skin island, 
concurrent tracheotomy, diabetes mellitus, 
mandibular plate reconstruction, prior 
radiation, and perioperative blood 
transfusion.7 Nonetheless, the precise 
pathophysiology of PMMCF necrosis 
remains contentious, as clinical experiences 
vary and standardized predictors are 
lacking.7,8 This ambiguity continues to fuel 
debate in oncologic oral and maxillofacial 

reconstructive circles and underscores the 
importance of documenting and analyzing 
flap failures in detail.4,9 

Case Description 
A 51-year-old man presented with a 
progressively enlarging, painless swelling 
in the left cheek, which had increased in 
size in the last four and a half months. The 
mass was firm on palpation and had reached 
a size of approximately 6–8 cm at the time 
of evaluation. In the absence of 
conventional risk factors, his long-term 
occupational exposure to vehicular 
pollutants, UV radiation, and poor dietary 
patterns may represent significant 
contributors to oral carcinogenesis.10,11 The 
macroscopic appearance of the lesion is 
shown in Figure 1.

 

 
Figure 1. Macroscopic appearance of oral squamous cell carcinoma at left cheek region 

 
On clinical examination, the lesion was 
fixed to the underlying left mandible region, 
a 9 x 8 cm mass presenting with irregular 
borders, involving both the buccal mucosa, 
mandible bone, and overlying skin. 
Palpable, firm lymph nodes were noted 
along the left cervical region. Contrast-
enhanced computed tomography (CT) was 
performed and revealed a solid mass 

originating from the left mandible extends 
anterolaterally into the left masseter, 
medially into the right medial pterygoid, 
erodes the mandibular ramus and corpus. 
Cervical ultrasonography showed Multiple 
inhomogeneous isoechoic lesions with 
well-defined, irregular margins and internal 
echoes at left neck region, as shown in 
Figure 2.
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Figure 2. CT Imaging and Cervical Ultrasonography 

 
Histopathologic evaluation of an incisional 
biopsy confirmed a well-differentiated 
squamous cell carcinoma of the buccal mu-
cosa. The clinical stage was assigned as 
T4aN2bM0, indicating bone invasion and 
multiple ipsilateral lymph node metastases 
without confirmed distant spread.12 
Radical surgery was performed, consisting 
of a segmental mandibulectomy, wide 
excision of the involved buccal mucosa and 
skin, and a modified radical neck dissection 
(levels I–V) (Figure 3). Due to the extensive 
full-thickness defect and the unavailability 
of microvascular reconstruction support, an 

immediate reconstruction was done using a 
pedicled pectoralis major myocutaneous 
flap (PMMCF). The flap was raised using 
standard technique, preserving the 
thoracoacromial pedicle. A skin paddle 
measuring 10 × 9 cm was tunnelled to the 
defect site and inset without undue tension. 
A bipaddle configuration was used, in 
which the epithelialized skin paddle 
provided intraoral lining while the external 
surface was used for cutaneous cheek 
coverage. Intraoperative assessment 
confirmed adequate perfusion, and the 
vascular pedicle remained intact.

 

 
Figure 3. Intra-operative 
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B C 00 Duration of surgery: 120 min; estimation of 
blood loss: 350 ml; duration of hospital 
stay: E5 days. The patient received ceftriax-
one 1g twice daily, metronidazole 5 mg 
thrice  daily, ketorolac 30 mg twice daily, 
omeprazole 40 mg twice daily, methylpred-
nisolone 125 mg thrice daily. Post-opera-
tive histopathology confirmed SCC prolif-
eration. By postoperative day (POD) 2, 
early signs of compromised flap viability 
were observed, characterized by several ar-
eas exhibiting purplish discoloration (Fig-
ure 4). This condition progressed by POD 
3, the flap began to exhibit progressive 

swelling accompanied by purplish discolor-
ation. On POD 4, the swelling worsened 
and the flap surface appeared tense and 
glossy, raising concerns for venous conges-
tion. This condition progressed with nota-
ble blackening in the distal portions of the 
flap, strongly indicative of early superficial 
necrosis. In response to the progressive tis-
sue deterioration, necrotomy debridement 
were performed on POD 10 to remove non-
viable tissue and optimize the wound bed 
for subsequent healing. Following this in-
tervention, the patient proceeded with the 
planned course of adjuvant radiotherapy

 

 
Figure 4. Post Operative 

 
Despite salvage attempts through conserva-
tive measures such as IV heparin 5000 IU 
every 8 hours, supplemental oxygen, and 
meticulous wound care, but the necrosis 
continued to progress. Debridement per-
formed on POD 10 resulted in an insuffi-
cient viable skin paddle to achieve defini-
tive closure. Given the urgency to initiate 
adjuvant chemoradiation, secondary flap 
reconstruction was deferred, and the wound 
was managed conservatively. Adjuvant 
therapy commenced on POD 32, exceeding 
the generally recommended six-week win-
dow for timely oncologic intervention. 

The multidisciplinary team deciding on the 
treatment options included oral & 

maxillofacial surgeons, oncologists, radio-
therapists, radiologists. The decision was 
made to treat the patient with the surgical 
approach with postoperative radiotherapy 
(PORT). Considering the patient’s age, 
general history, the size and progression of 
the tumor, the prognosis was poor. Written 
informed consent was obtained from the pa-
tient for the use of clinical data and publi-
cation of this case report. 

Literature Review 
A focused literature review was performed 
using PubMed, Scopus, ScienceDirect, and 
MEDLINE to identify relevant studies dis-
cussing complications, failure mechanisms, 
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and risk factors associated with pectoralis 
major myocutaneous flap reconstruction in 
head and neck surgery. Keywords included 
“pectoralis major myocutaneous flap,” 
“flap failure,” “venous congestion,” and 
“cheek reconstruction.” Relevant refer-
ences from selected articles were also 
screened to ensure comprehensive contex-
tual discussion. 
The reviewed literature demonstrates that 
PMMCF failure is multifactorial, with com-
monly reported contributing factors includ-
ing vascular compromise, mechanical ten-
sion, infection, and patient-related comor-
bidities. These findings provide clinical 
context for interpreting the present case and 
for understanding the variability in reported 
outcomes Vascular and Tehcnical Factor in 
PMMCF Failure 
The viability of the pectoralis major muscle 

flap is highly dependent on adequate vascu-
lar supply through its pedicle, primarily the 
thoracoacromial vessels.13 However, pedi-
cled flaps are prone to mechanical compli-
cations such as kinking of the vascular ped-
icle during mobilization and inset, which 
can significantly compromise blood flow 
(Figure 5).14,15 Pedicle kinking leads to par-
tial or complete obstruction of arterial in-
flow and venous outflow, resulting in tissue 
ischemia and venous congestion that pre-
dispose the flap to necrosis, particularly in 
the distal regions furthest from the vascular 
origin.14–16 Additional factors such as ex-
cessive tension, compression, or vasospasm 
may exacerbate this vascular insufficiency. 
Careful intraoperative handling to avoid 
pedicle torsion and tension, along with vig-
ilant monitoring of flap perfusion, is critical 
to prevent necrosis.17

 

 
Figure 5. Illustration demonstrating venous drainage pathway of the PMMCF 

 
The clinical manifestations of arterial and 
venous kinking in pedicled flaps differ nota-
bly in their onset and progression. Arterial 
kinking typically results in an acute is-
chemic event characterized by rapid onset 
greyness, coolness, and loss of capillary re-
fill, reflecting immediate cessation of oxy-
genated blood inflow.18,19 In contrast, ve-
nous kinking often presents more insidi-
ously, with progressive venous congestion, 
flap edema, cyanosis, and eventual tissue 
hypoxia due to impaired outflow, which 
may take several hours to manifest 

clinically. 18,19 PMMCF failure is fre-
quently attributed to venous kinking caused 
by mechanical compression within the cer-
vical supraclavicular tunnel.6,15,18,19 The 
bulky nature of the PMMCF pedicle, when 
transposed through the narrow supraclavic-
ular space, predisposes the venous pedicle 
to compression and subsequent kinking, 
leading to venous outflow obstruc-
tion.15,18,19 This venous congestion can pro-
gress to flap edema, increased interstitial 
pressure, and ultimately partial or complete 
flap necrosis if not promptly recognized 
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and managed.19 
Postoperative management of patients un-
dergoing pectoralis major myocutaneous 
flap reconstruction must include careful at-
tention to patient positioning to preserve 
flap viability.20 Sleeping with excessive 
cervical extension or elevated pillows may 
place undue tension on the pedicle, resulting 
in decreased arterial inflow and tissue hy-
poxia.20 Conversely, prolonged neck flex-
ion can cause pedicle kinking or compres-
sion, leading to venous outflow obstruction 
and flap congestion.20 Both scenarios in-
crease the risk of ischemic injury and 
potential flap necrosis.20 Therefore, com-
prehensive postoperative education is es-
sential to instruct patients on maintaining a 
neutral head and neck position to minimize 
pedicle tension and kinking.16,21 
Overall, PMMCF has been reported to 
achieve a high success rate, with flap sur-
vival ranging from 90–96% and partial or 
total necrosis reported in approximately 2–
10% of cases.5,7,8 This provides a bench-
mark against which the present case of flap 
compromise can be contextualized. Several 
clinical studies have reported outcomes of 
PMMCF and explored potential risk factors 
contributing to flap failure. These data pro-
vide a broader clinical context to interpret 
the present case, particularly regarding the 
multifactorial nature of PMMCF necrosis. 
A summary of selected recent studies is pre-
sented in Table 1. 4–9 

Oncologic and Defect-Related Factors 
Affecting Flap Outcomes 
A recent scoping review by Cîrstea AI et al. 
reported that reconstructive outcomes in ad-
vanced head and neck tumors are strongly 
influenced by patient-related factors, tumor 
characteristics, and perioperative manage-
ment, underscoring the importance of indi-
vidualized reconstructive planning, particu-
larly when interpreting flap failure cases.22 
This evidence highlights that while 
PMMCF remains a reliable flap, its compli-
cations are not negligible. Risk factors such 
as systemic comorbidities (e.g., diabetes), 
perioperative factors (e.g., blood transfu-
sion, infection), and technical elements 

(e.g., pedicle compression, skin island de-
sign) all play significant roles in determin-
ing outcome. The present case shares simi-
larities with previously reported risk associ-
ations, particularly in relation to advanced 
tumor stage and defect size. 4–9 
Assessing surgical margins intraoperatively 
plays a crucial role in ensuring full resec-
tion of oral and maxillofacial malignan-
cies.23,24 Although frozen sections are com-
monly utilized for rapid intraoperative diag-
nosis, their effectiveness tends to decrease 
in OSCC cases with bone involvement.23,25 
The mineral density of cortical bone pre-
sents significant technical barriers to cryo-
stat slicing, which can lead to artifacts or 
unreadable sections.23,26 In such scenarios, 
touch imprint cytology may serve as a more 
practical alternative, especially in cases in-
volving bone or adipose tissue.23,26–28 This 
diagnostic limitation underscores the cru-
cial importance of timely postoperative ad-
juvant radiotherapy, which functions as a 
compensatory oncologic safeguard in sce-
narios where intraoperative pathological 
margin assessment is unavailable.20 Adju-
vant radiotherapy plays a pivotal role in 
mitigating the risk of local recurrence, par-
ticularly when the precise extent of tumor 
infiltration into adjacent bones structures 
cannot be definitively delineated intraoper-
atively due to the inability to perform frozen 
section analysis.29,30 
In surgical resections of advanced buccal 
squamous cell carcinoma, the vascularity at 
the peripheral margin of the excised cheek 
mass is often suboptimal.31,32 This reduced 
perfusion may compromise flap integration 
and delay wound healing, especially in 
cases involving extensive soft tissue or os-
seous resection.18,33,34 Hypovascular condi-
tions at the surgical margin may also limit 
the accuracy of intraoperative margin as-
sessment, thereby increasing the risk of re-
sidual disease and contributing to a higher 
incidence of flap failure.35 
Qaisi et al. reported several cases of OSCC 
stage III and above that tended to experi-
ence flap failure due to tissue dehiscence at 
the distal end of the PMMCF skin paddle.6 
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This complication was managed success-
fully with local wound care and primary 
closure within four weeks, as previously 
discussed. Importantly, patients were still 
able to begin adjuvant therapy on schedule. 
The dehiscence may have been attributed to 
the extensive defect size in T3/T4 tumors 
and/or inadequate vascular margins follow-
ing tumor excision.6 Advanced tumor stage 
is associated with an increased defect size, 
thereby elevating the risk of tension on the 
pectoralis major flap due to the limited di-
mensions of the cervical tunneling path-
way. 
Limitations 
This case report has several limitations. Ob-
jective intraoperative and postoperative 
perfusion assessment modalities, such as 
indocyanine green angiography or quantita-
tive Doppler flowmetry, were not utilized; 
therefore, evaluation of flap vascular dy-
namics relied primarily on clinical observa-
tion. While this reflects real-world practice 
in many surgical settings, it may limit de-
tailed mechanistic interpretation of the vas-
cular compromise observed. 
In addition, as this is a single-case observa-
tion, the findings cannot be generalized to 
all reconstructive scenarios or patient pop-
ulations. Nevertheless, the clinical course 
and identified risk factors remain meaning-
ful, as they are consistent with patterns re-
ported in previous studies describing simi-
lar mechanisms of flap compromise, as 
summarized in Table 1.4–9 
Finally, certain advanced diagnostic ad-
juncts that could further characterize micro-
circulatory status were not performed, 
which may restrict comprehensive physio-
logic correlation. Despite these constraints, 
the case provides practical clinical insight 
into flap monitoring, early recognition of 
vascular compromise, and decision-making 
considerations in complex oncologic recon-
struction. 
Conclusion 
Failure of the Pectoralis Major Myocutane-
ous Flap (PMMCF) is multifactorial and in-
volves a complex interaction of patient-re-
lated, oncologic, and technical factors. 

Although the flap is widely regarded as a re-
liable reconstructive option, compromised 
vascularity, excessive tension, infection, 
systemic comorbidities, and large compo-
site defects may predispose to flap necrosis. 
Once vascular compromise develops after 
flap inset, therapeutic options are often lim-
ited and salvage success is unpredictable. 
Therefore, the most clinically meaningful 
strategy lies in careful preoperative risk as-
sessment, appropriate flap selection for ad-
vanced-stage defects, meticulous intraoper-
ative handling of the pedicle, and vigilant 
early postoperative monitoring. In exten-
sive defects, particularly in stage III malig-
nancies, reconstructive alternatives should 
be considered when feasible, as the struc-
tural and perfusion limitations of PMMCF 
may increase the risk of failure. Moreover, 
systematic collection of cases with flap 
complications is warranted to enable fu-
ture statistical analyses, which could help 
identify reliable predictive factors and 
guide evidence-based reconstructive plan-
ning in complex head and neck surgery. 
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Table 1:  Summary of recent studies reporting PMMCF outcomes and flap failure risk factors4–9 

 
Num 
ber 

Author Year Sample 
size 

Site Flap Fail-
ure Rate 

Reported Risk 
Factors 

Definition of 
failure 

Partial vs total 
flap failure 

Salvage 
method 

Adjuvant ther-
apy timing 

1 Ord5 1996 50 Oral Cavity 4% Diabetes, smoking inadequate 3 with total -Fibrin glue None reported 
       tunnel width, a 5 with partial -Skin grafting  
       muscle flap  -Necrotomy  
       wrapped around  Debridement  
       a rib graft    

2 Anehosur 
et al4 

2020 150 Head & neck 6% Trachesotomy, 
Infection 

surgical 
technique to 

12 with partial -Regular 
dressings 

Two to three 
weeks post- 

       patient-specific 
conditions 

 -Wound care 
-Monitoring 

operatively 

         for healing  
3 Wang et al7 2015 478 Oral Cavity 38.3% Prior radiation, vascular 183 with -Wound care None reported 

      Diabetes integrity partial   
4 Soni et al8 2022 1022 Head & neck 2-10% Pedicle Defect size 19 with total None None reported 

   (Meta   compression insufficient 74 with partial reported  
   analysis)        

5 Panda et 2023 196 Mandible / 17.6% Concurrent larger surface 3 with total -Necrotomy None reported 
 al9   Cheek  mandibular plate, areas especially 23 with partial debridement  
      diabetes when the skin  -Free flap  
       paddle extends    
       beyond the    
       angiosome    
       territory of the 

acromiothoracic 
   

       artery    
6 Qaisi et al6 2019 3 Buccal Flap Stage III/IV Delayed healing 1 with partial -Wound care None reported 

    Mucosa partial tumor,large defect at distal end of    
     loss size PMMCF    
 


