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Abstract 
Neck surgery encompasses heterogeneous procedures, from selective neck dissection 
for head and neck squamous cell carcinoma (HNSCC) to thyroidectomy, each with 
distinct complication profiles and risk structures. Contemporary series of neck 
dissection report overall complication rates between roughly 30% and 40%, with 
hematoma, wound dehiscence, infection, salivary fistula, chyle leak, and nerve injury 
as leading adverse events, while thyroid surgery is particularly characterized by 
recurrent laryngeal nerve (RLN) injury and hypocalcemia. This article summarizes the 
main postoperative complications after neck dissection and thyroidectomy, contrasts 
them with other major surgical procedures, and outlines the most frequently used 
statistical tests in clinical surgical research, including chi-square tests, t-tests, Mann–
Whitney U, logistic regression, and Kaplan–Meier survival analysis. Emphasis is 
placed on descriptive reporting and appropriate inferential methods to improve the 
design, analysis, and interpretation of complication-focused neck surgery studies. 
Keywords: neck-dissection, thyroidectomy, postoperative-complications, 
nerve-injury, hypocalcemia, surgical-statistics, logistic-regression 
 
Introduction 
Postoperative complications after neck surgery are clinically important because of the 
dense concentration of vital vascular, neural, and aerodigestive structures in the 
cervical region. Neck dissection, a cornerstone procedure for regional control in head 
and neck squamous cell carcinoma (HNSCC), carries risks that range from 
wound-related events to significant functional deficits such as shoulder dysfunction 
and dysphagia. Contemporary reviews of neck dissection report pooled incidences of 
surgical-site infection (about 7%), hemorrhage or hematoma (around 5%), seroma, 
wound dehiscence, and chyle leak, with nerve injury frequently reported but often 
insufficiently quantified in meta-analyses. 
Thyroid surgery represents another major category of neck procedures with a different 
but equally impactful spectrum of complications. Large series and recent analyses 
highlight hypoparathyroidism and recurrent laryngeal nerve (RLN) injury as the 
dominant postoperative problems, accompanied by hematoma, wound infection, and 
long-term dysphonia, all of which may substantially affect quality of life. Despite the 
clinical relevance of these events, many surgical studies still underuse or misuse 
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statistical methods, limiting the validity and generalizability of their findings. This 
article describes key complications after neck dissection and thyroidectomy, compares 
them with complication patterns in other common operations, and illustrates 
descriptive and inferential statistical approaches most commonly used in surgical 
research. 
Methods 
This narrative review focuses on postoperative complications after neck surgery, 
specifically neck dissection for head and neck cancer and thyroidectomy for benign 
and malignant disease. PubMed and freely accessible full-text repositories were 
screened for observational studies, institutional series, and systematic reviews 
reporting postoperative complications of neck dissection and thyroidectomy from 2010 
onward, with particular emphasis on large cohorts and recent comprehensive analyses. 
Data were extracted on overall complication rates and type-specific incidences (e.g., 
hematoma, infection, nerve injury, hypocalcemia, chyle leak, fistula, flap necrosis). 
For comparison, selected studies describing complications after other major operations 
(e.g., general surgical procedures, broader analyses of thyroid surgery) were also 
reviewed to contextualize neck surgery within the wider surgical field. In parallel, 
articles and educational resources on statistical methods in surgical research were 
examined to identify the most commonly used descriptive and inferential techniques, 
and to link specific tests to typical neck-surgery study designs. No formal 
meta-analysis was performed; instead, findings are presented descriptively, 
emphasizing clinical interpretation and appropriate statistical strategies. 
Results 
Descriptive epidemiology of complications after neck dissection 
Neck dissection complications can be divided into intraoperative, immediate 
postoperative, and late postoperative events. In a retrospective series from a 
craniofacial center, the overall incidence of complications after various neck 
dissections was about 33%, with intraoperative hemorrhage in 14%, nerve injury in 
roughly 5%, inadvertent internal jugular vein ligation in 0.3%, and chyle leak in 0.3% 
of cases. Immediate postoperative complications included hematoma (about 7%), 
salivary fistula (~2–3%), wound dehiscence (~5%), infection (~3%), and a 
re-exploration rate of roughly 1–2%, while late complications featured high rates of 
wound dehiscence (~23%), infection (~21%), and salivary pooling (~12%), with nerve 
injury recorded in about 0.4% of late events in that series. 
A broader review of neck dissection for HNSCC reported pooled incidences of 
postoperative surgical-site infection at 7.1%, hemorrhage or hematoma at 5.2%, 
seroma at 2.4%, wound dehiscence at 2.2%, and chyle leak at 1.1%, highlighting that 
wound and lymphatic complications are common across studies. Another institutional 
series reported delayed postoperative complications such as nerve injury in 4.1%, 
chylorrhea in 1.3%, wound dehiscence in 1.3%, flap necrosis in 2.7%, and hemorrhage 
in 2.7% of patients. Salvage neck dissection, performed after chemoradiation failures, 
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is associated with particularly high morbidity; one study found that over half of patients 
developed grade ≥2 complications and nearly one in five experienced grade 3 events, 
underscoring the cumulative impact of prior treatment on tissue healing and 
complication risk. 
Descriptive epidemiology of complications after thyroidectomy and other 
procedures 
Recent comprehensive analyses of thyroidectomy report overall postoperative 
complication rates ranging from about 10% to 35%, depending on case mix and type 
of surgery (total versus subtotal thyroidectomy). In one study, postoperative 
complications occurred in 35% of thyroidectomy patients, with hypoparathyroidism 
the most prevalent (15%), RLN injury in 8%, hematoma in 5%, and wound infection 
in 3%. Another large dataset showed that hypocalcemia and RLN injury were the most 
frequent complications, with dysphonia occurring in approximately 9% of patients, and 
highlighted that hypocalcemia was more common after total thyroidectomy compared 
with subtotal procedures. 
When complication profiles after neck dissection are compared to those after 
thyroidectomy and other head and neck surgeries, a few patterns emerge. Neck 
dissection is relatively more associated with wound complications, salivary fistula, 
chyle leak, and shoulder dysfunction due to accessory-nerve sacrifice or traction, 
whereas thyroidectomy is dominated by endocrine (hypocalcemia, 
hypoparathyroidism) and nerve-related (RLN) complications. General head and neck 
surgical series further emphasize that dysphagia, vocal-cord paralysis, and voice 
change may be common across both groups, but their underlying mechanisms and time 
courses differ, reflecting the specific anatomical structures manipulated during each 
type of surgery. 
 
Table 1. Common postoperative complications after neck dissection versus 
thyroidectomy 
Complication type Neck dissection – typical 

incidence and features 
Thyroidectomy – typical 
incidence and features 

Overall complication 
rate 

Around 30–35% in large 
institutional series 

Roughly 10–35%, depending on 
population and extent of surgery 

Hemorrhage / 
hematoma 

Intraoperative ~14%; postoperative 
hematoma ~7% 

Hematoma ~3–5%; can cause 
airway compromise and 
re-exploration 

Wound infection Immediate ~3%; late ~21% in some 
series 

Wound infection around 3% in 
recent cohorts 

Wound dehiscence / 
flap necrosis 

Late dehiscence ~23%; flap necrosis 
~3% 

Dehiscence less common; usually 
associated with large or revisional 
surgery 

Salivary fistula / 
pooling 

Salivary fistula ~2–3%; pooling 
~12% 

Rare; mainly when combined with 
extensive 
laryngectomy/pharyngectomy 
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Chyle leak About 0.3–1.3% depending on 
extent and level IV/V dissection 

Very rare; typically only with 
extensive central or lateral neck 
dissection 

Nerve injury – 
accessory, marginal 
mandibular, etc. 

Intraoperative injury ~5%; delayed 
nerve deficits ~4% reported; 
shoulder dysfunction common when 
accessory nerve sacrificed 

RLN injury ~8–10% in some 
series; higher in re-operative 
surgery; leads to dysphonia and 
vocal-cord palsy 

Hypocalcemia / 
hypoparathyroidism 

Not typical primary complication; 
may occur if parathyroids 
manipulated in combined 
procedures 

Hypocalcemia/hypoparathyroidism 
10–15% or higher; more frequent 
after total thyroidectomy 

Dysphagia / 
aspiration 

Common after extensive neck 
dissection and 
pharyngolaryngectomy; often 
multifactorial 

Often secondary to RLN injury, 
edema, or pain; usually transient 

 
Table 2. Complication patterns in neck surgery compared with other major 
surgical procedures 
Surgical procedure Key postoperative complications Relative pattern compared 

with neck dissection and 
thyroidectomy 

Neck dissection Wound infection, dehiscence, 
hematoma, salivary fistula, chyle 
leak, nerve injury, shoulder 
dysfunction 

Higher rates of wound/lymphatic 
and cranial-nerve-related 
complications; functional 
shoulder impairment prominent 

Thyroidectomy Hypocalcemia/hypoparathyroidism, 
RLN injury, hematoma, infection, 
dysphonia 

Strongly endocrine and 
nerve-focused profile; hematoma 
particularly critical for airway 
compromise 

Major abdominal 
surgery (e.g., 
colorectal) 

Anastomotic leak, intra-abdominal 
abscess, ileus, wound infection, 
DVT/PE 

More systemic and 
intra-abdominal complications; 
local nerve injuries rare, airway 
issues less central 

Major thoracic 
surgery (e.g., 
lobectomy) 

Atelectasis, pneumonia, prolonged 
air leak, arrhythmias, bleeding 

Respiratory and 
cardiopulmonary events 
dominate; neck-specific 
endocrine or cranial-nerve 
complications absent 

General head and neck 
oncologic surgery 
(combined resections) 

Pharyngocutaneous fistula, flap 
failure, aspiration, dysphagia, 
pneumonia, wound complications 

Shares fistula and wound risks 
with neck dissection; additional 
high-risk for swallowing and 
airway complications 

 
Statistical approaches commonly used in surgical outcomes studies 
Descriptive statistics in neck-surgery outcomes research typically include counts, 
percentages, means with standard deviations for approximately normally distributed 
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continuous variables, and medians with interquartile ranges for skewed data. 
Complication rates are often reported as proportions, sometimes with 95% confidence 
intervals to quantify precision and facilitate comparison across studies. For example, 
an institutional series might present the incidence of postoperative hematoma after 
neck dissection as 7% (95% CI, 4–10%), alongside other events such as infection and 
chyle leak, enabling intuitive interpretation of frequency and uncertainty. 
Inferential statistics are then used to compare complication rates between groups or to 
identify risk factors. The most frequently applied tests in surgical literature include 
chi-square tests and Fisher’s exact test for categorical outcomes (e.g., presence of 
hematoma vs none across two surgical techniques), and independent-samples t-tests 
for normally distributed continuous variables (e.g., operative time or length of stay) 
with non-parametric alternatives such as the Mann–Whitney U test when distributions 
are skewed. When more than two groups are compared, one-way ANOVA or Kruskal–
Wallis tests are commonly used, with appropriate post-hoc analyses. 
Multivariable modeling is essential to adjust for confounders and quantify independent 
associations between risk factors and complications. Logistic regression is widely used 
to estimate odds ratios for binary outcomes such as presence of postoperative 
hematoma, RLN injury, or overall complication occurrence, while Cox proportional 
hazards models and Kaplan–Meier curves are standard for time-to-event outcomes like 
time to complication, reintervention, or death. In neck-surgery cohorts, these 
approaches enable researchers to assess, for instance, whether prior chemoradiation, 
extent of neck dissection (selective vs modified radical), or tumor size independently 
predict grade ≥2 complications. Repeated-measures analyses (e.g., repeated-measures 
ANOVA or mixed models) may be used when functional outcomes such as shoulder 
scores or voice measures are tracked serially over time. 
Discussion 
Complication profiles after neck surgery are shaped by both the anatomical complexity 
of the cervical region and the specific goals of different procedures. Neck dissection 
combines oncologic removal of lymphatic tissue with preservation—or sometimes 
sacrifice—of key neurovascular structures, leading to a broad range of wound-related, 
lymphatic, and nerve deficits that can persist long term. The relatively high rates of 
hematoma, wound dehiscence, and infection observed in some series likely reflect both 
the extent of tissue dissection and the prevalence of comorbidities such as smoking and 
previous chemoradiation among patients with HNSCC. 
Thyroidectomy, in contrast, is characterized by a narrower but highly consequential 
complication profile dominated by hypocalcemia and RLN injury. These events may 
occur even in technically straightforward cases because of anatomic variability and the 
small size and fragility of the parathyroid glands and RLN. Large series underscore 
that transient hypocalcemia and RLN palsy are relatively common, whereas permanent 
deficits are less frequent but carry substantial quality-of-life implications. This pattern 
underscores the importance of meticulous surgical technique, routine nerve monitoring 
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in selected cases, and standardized postoperative calcium and voice surveillance 
protocols. 
A consistent theme across neck surgery and other operative fields is the critical role of 
appropriate statistical methods in accurately characterizing complication risk. Studies 
that rely solely on unadjusted comparisons (e.g., chi-square tests without multivariable 
adjustment) may overlook confounding factors such as prior radiation, tumor stage, or 
surgeon experience. By contrast, logistic regression models and survival analyses can 
provide a more nuanced understanding of independent predictors, interaction effects, 
and temporal patterns of complications, enabling surgeons to identify high-risk 
subgroups and tailor perioperative management. Educational resources emphasize that 
misapplication of tests—such as using parametric tests on clearly non-normal data or 
failing to account for repeated measures—remains common in surgical literature and 
may compromise conclusions. 
Future research on complications after neck surgery should therefore combine rigorous 
clinical data collection with methodologically sound statistical analysis. Prospective 
multicenter registries, standardized complication definitions, and routine reporting of 
confidence intervals and effect sizes would enhance comparability and meta-analytic 
synthesis. Integrating patient-reported outcomes, such as voice quality and shoulder 
function, with traditional clinical endpoints could also provide a more comprehensive 
picture of the true burden of postoperative morbidity in neck surgery. 
Conclusion 
Postoperative complications after neck surgery reflect a complex interplay between 
anatomy, surgical technique, and patient factors, with neck dissection and 
thyroidectomy each exhibiting distinct yet overlapping risk profiles. Neck dissection is 
marked by higher frequencies of wound complications, lymphatic leaks, and 
cranial-nerve deficits, whereas thyroidectomy is dominated by hypocalcemia and 
recurrent laryngeal nerve injury, both of which can profoundly affect endocrine 
stability and voice. When analyzed with robust statistical tools—including descriptive 
summaries, chi-square and t-tests, non-parametric methods, and multivariable logistic 
regression—these complication patterns can be quantified with greater accuracy, 
enabling better risk stratification, counseling, and quality-improvement initiatives in 
neck surgery. 
Together, these clinical and methodological advances highlight that modern neck 
surgery must not only minimize immediate mortality, but strategically prevent, detect, 
and analyze complications using clear data and sound statistics so that each operation 
contributes to safer care for the next patient. 
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