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Abstract

Objectives/Hypothesis—To determine speech, eating, aesthetics, social disruption, and overall 

quality-of-life outcomes over a year period in patients who underwent transoral robotic surgery as 

part of carcinoma of unknown primary diagnosis and treatment.

Study Design—Observational prospective study.

Methods—Twenty-two patients who underwent transoral robotic surgery for the management of 

carcinoma of unknown primary were included. Patients prospectively completed the Head and 

Neck Cancer Inventory during a preoperative visit, and at 3-week, 3-month, 6-month, and 12-

month postoperative visits. Patients’ demographic, pathological, and follow-up information were 

also collected.

Results—The mean follow-up time was 19.8 months. There were overall declines in all quality 

of life scores during treatment period, which was followed by a continuous recovery. The scores 

immediately after transoral robotic surgery (3 weeks) were significantly higher than the scores 

after conclusion of adjuvant therapy (3 months) in multiple domains (P <.05) and the 6-month 

scores in speech (P = .02) and eating (P = .008) domains. All scores, except for eating (P = .01) 

returned to pre-treatment levels at 1 year. Patients with detected primaries displayed similar 

quality-of-life scores compared to patients with occult primaries. Human papillomavirus status 

and type of adjuvant treatment had no significant impact on quality of life.

Conclusions—Transoral robotic surgery is a promising, minimally invasive procedure for the 

surgical management of carcinoma of unknown primary. Patients maintain high functional and 

quality-of-life status at 1 year after surgery.
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INTRODUCTION

Carcinoma of unknown primary (CUP) constitutes approximately 2% to 4% percent of the 

squamous cell carcinoma (SCC) of the head and neck.1,2 Currently, the recommended 

approach to CUP involves identification of primary tumor site and management of cancer 

according to the National Comprehensive Cancer Network (NCCN) guidelines for the 

diagnosed primary.2–5 With advanced diagnostic options, positron-emission tomography/

computerized tomography (PET/CT), panendoscopy, and directed biopsies, only 59.6% of 

primary tumors are identified.6 Most common primary sites identified in the workup of CUP 

are palatine tonsils and base of tongue.5 The remaining true CUP cases are treated with 

either wide-field primary irradiation or chemoradiation therapy with or without neck 

dissection. Even with recent advances in radiation technology, there is significant morbidity 

associated with wide-field primary irradiation.7–9

Transoral robotic surgery (TORS) has been advocated as an effective alternative tool for 

both diagnosis and treatment of CUP.10,11 Compared to traditional methods, the daVinci 

robotic system, with its three-dimensional magnified view and wristed instruments, allows a 

more detailed oropharyngeal examination and excision of the suspicious sites resulting in 

increased detection of primary tumor sites.10,12 According to the limited published series, 

TORS was found to have 90% primary tumor identification rate.11 Although TORS has been 

shown to have significant potential in diagnosis and treatment of CUP, long-term functional 

outcomes have not been described yet in this selected population. To our knowledge, this is 

the first study that reports the long-term quality-of-life (QOL) outcomes and functional 

status of patients with unknown primary tumors treated with TORS.

MATERIALS AND METHODS

Ethical Considerations

Institutional review board approval was obtained from The Ohio State University Office of 

Responsible Research Practices.

Patients and Setting

This prospective study was conducted at Arthur G. James Cancer Hospital, The Ohio State 

University, a tertiary care referral center. Between June 2009 and December 2012, a total of 

22 patients were enrolled in the study at their first head and neck cancer clinic visits.

Patient selection criteria included 1) documented SCC metastasis to cervical lymph nodes; 

2) unidentified primary tumor site despite comprehensive history and physical exam, 

fiberoptic laryngopharyngeal examination, and radiological imaging; 3) eligibility for 

TORS; and 4) consent for the study.
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Exclusion criteria were 1) detected primary tumor prior to TORS; 2) distant metastasis; 3) 

lymphoma, melanoma, or adenocarcinoma; and 4) previous history of SCC of the head and 

neck.

Treatment Details

All patients were evaluated with PET/CT prior to surgery. Under operative conditions, 

panendoscopy of the upper aerodigestive tract and biopsies from suspicious sites were 

performed. Biopsy specimens were sent for frozen section analysis. The daVinci Si Surgical 

System (Intuitive Surgical Inc., Sunnyvale, CA) was then used for a detailed 

laryngopharyngeal examination and surgical resection of the occult primary. Transoral 

robotic resection was planned according to a positive frozen section result or a highly 

suspicious lesion identified in PET/CT, panendoscopy, or robotic exam. Bilateral transoral 

robotic lingual and palatine tonsillectomies (if not previous performed) were done in all 

patients. Multiple directed biopsies from nasopharynx and pyriform sinuses were performed 

only if the primary site was not pathologically confirmed following TORS. After completion 

of the robotic part, all patients (except one patient with a history of excisional lymph node 

biopsy) underwent neck dissection. Type and level of neck dissection was determined based 

on clinical, radiological, and intraoperative findings. Panendoscopy with biopsies, robotic 

procedures, and neck dissection were performed under general anesthesia in the same 

surgical session. Gastrostomy tubes (G-tubes) were placed during radiation therapy only if 

necessary.

Data Collection

Clinical data collected included patient age, gender, smoking history, extent of neck 

dissection, intraoperative complications, type of adjuvant therapy, G-tube dependence, and 

follow-up time. Tumor stage, TNM classification, site of the lesion, tissue diagnosis, high-

risk types of human papillomavirus (HPV) and p16INKa (p16) status, surgical margin 

status, extracapsular spread, and tumor size were collected upon completion of pathological 

review of the specimens. Chromogenic in situ hybridization technique was used for 

identification of HPV types 16 and 18. p16 protein expression was determined based on 

immunohistochemical staining of cancer cells. Nuclear or cytoplasmic staining of at least 

70% of tumor cells was required to conclude p16 positivity.

QOL Outcomes

Long-term QOL scores of patients were collected preoperatively (baseline), at 3 weeks, 3 

months, 6 months, and 12 months postoperatively via the Head and Neck Cancer Inventory 

(HNCI). The HNCI is a previously validated 30-item survey that measures patient reported 

QOL status in four domains: speech, eating, aesthetics, and social disruption.13,14 The 

patient’s functional (ability to perform task) and attitudinal (satisfaction with his or her 

performance) scores are measured separately for each domain. The last item in the 

questionnaire provides the overall QOL score. Each item in the questionnaire is graded on a 

five-point ordinal scale, from 1 (no/not at all/never/very poor) to 5 (extremely/always/

excellent). For ease of interpretation, scores were converted to a 0 to 100 scale, and the 

mean scores for each domain were grouped as high (70–100), intermediate (31–69), and low 

(0–30) scores.
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Statistical Analysis

Statistical analysis was achieved using SPSS 16.0 software (SPSS Inc., Chicago, IL). 

Descriptive statistics were used to summarize the data. QOL scores at different time 

intervals were analyzed by paired sample t test and Wilcoxon signed rank test. Mann-

Whitney U test and independent samples t test were used to compare the mean QOL domain 

scores among categorical variables. A P value <.05 was considered statistically significant.

RESULTS

In this clinical trial, 22 patients underwent TORS for CUP between 2009 and 2012. There 

were two female (9%) and 20 male (91%) patients, with a mean age of 57.2 years (range, 

36.7–71.5 years). Fifteen patients (68%) had smoking history (mean, 22.5 pack/years; range, 

5–105 pack/years). All patients were alive throughout the study period, and the average 

follow-up time was 19.8 months (range, 6.2–47.5 months).

Together with traditional diagnostic approach and TORS, SCC was detected in palatine 

tonsil in 12 patients (54.5%) and base of tongue in four patients (18.2%). However, no 

primary tumor was identified in six patients (27.3%). The mean tumor size was 1.7 ± 1.3 

cm. High-risk types of HPV positivity and p16 protein expression were identified in 17 

(80.9%) and 20 patients (95.2%), respectively. These tests were performed on cancer cells 

obtained either from tumor specimens or neck metastasis. Multifocal disease was 

determined in four patients (18.2%): ipsilateral palatine tonsil and base of tongue in one, 

bilateral tonsils in two, and bilateral tongue base in one patient. Table I summarizes the 

clinical and pathological information of patients.

Complete tumor removal with negative margins was achieved in 12 of 16 patients (75%). 

There were no perioperative complications. The average panendoscopy, TORS setup, and 

operative times were 7.3, 21.6, and 28 minutes, respectively. All patients were able to 

sustain regular oral diet in the immediate postoperative period. However, 10 patients 

(45.5%) needed temporary G-tubes during radiotherapy. Among those, one patient 

continued to be G-tube dependent. None of the patients required tracheostomy tube 

placement. During follow-up, all patients were clinically free of disease. Treatment and 

follow-up details are summarized in Table II.

Nineteen patients (86%) completed the HNCI prior to surgery (baseline), 18 (82%) at 3 

weeks, 16 (73%) at 3 months, 14 (64%) at 6 months, and eight (36%) at 12 months after 

TORS. Although high levels of speech, eating, aesthetics, social disruption, and overall 

QOL scores were achieved after TORS, there was a gradual decrease in all scores during 

treatment. The lowest scores were identified at 3 months (just after the completion of 

adjuvant radiotherapy), which was followed by a continuous recovery at 6 and 12 months in 

all domains (Fig. 1). The declines in speech, eating, aesthetics, and social disruption domain 

scores at 3 weeks, 3 months, and 6 months were significant compared to baseline (P <.05). 

After 12 months, speech, aesthetics, and social disruption scores returned to baseline levels. 

However, eating scores were still significantly lower than the preoperative levels at 1-year 

follow-up (P = .010). A similar pattern was observed in overall QOL scores.
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Statistical analysis of QOL outcomes at 3 months (end of adjuvant therapy) in comparison to 

3 weeks (after TORS) showed significant declines in speech, eating, aesthetics domains, and 

overall QOL item (P <.05). Speech (P = .02) and eating (P = .008) scores at 6 months were 

also significantly lower than the matching scores immediately after TORS (Fig. 2).

Distribution of QOL scores according to primary tumor status (detected or occult), type of 

adjuvant treatment, and HPV status are given in Table III. Patients with detected primaries 

displayed similar QOL scores compared to patients with occult primaries; except baseline 

eating (P= .046), 3-month aesthetics (P = .008), and baseline social disruption scores (P= .

036) were significantly higher in the former. There were no statistically significant 

differences in QOL scores of patients receiving adjuvant radiotherapy versus adjuvant 

chemoradiotherapy. HPV status did not have any significant impact on QOL outcomes.

Speech, eating, aesthetics, and social disruption domain scores with overall functional and 

attitudinal scores at 3 months were analyzed to identify any significant difference among 

clinical outcome variables (Table IV). Females and younger patients tended to have higher 

scores in most domains (P >.05). Smokers avoided social contact significantly (P = .045). 

No significant difference was identified between tonsil and base of tongue cancers regarding 

QOL outcomes. However, patients with occult primary lesions had lower aesthetic (P = .

008) and overall attitude scores (P = .019). The only variable with a significant negative 

impact on eating function was G-tube dependence (P = .037). It was also correlated with 

lower overall function scores (P = .020).

DISCUSSION

Current standard of diagnosis and treatment of CUP involves PET/CT, panendoscopy with 

biopsies, unilateral or bilateral tonsillectomy, with or without neck dissection, and wide-

field radiation therapy.1–8 Despite immense advances in radiation technology, the morbidity 

associated with radiation is significant.1,7–9 Studies shows that morbidity and mortality 

outcomes are significantly improved when the occult primary is detected and treatment is 

shifted toward the detected primary.2–5 Accordingly, there is significant interest in evolving 

technologies that result in better detection rates and decreased morbidity and mortality.

Synopsis of Findings

Although high levels of speech, eating, aesthetics, social disruption, and overall QOL scores 

were achieved after TORS, this study demonstrated an initial gradual decline in all domains 

during the completion of the entire treatment regimen when compared to baseline scores. 

The lowest scores were detected at 3 months, followed by progressive improvement toward 

the end of 1 year. All QOL scores returned to preoperative levels at 12 months except eating 

scores, which were significantly low (P= .010).

The postoperative visit at 3 weeks coincided with recovery immediately after surgery but 

prior to starting radiation, and the 3-month visit represented the period immediately after 

completion of adjuvant radiation therapy. Comparative analysis of the 3-week to 3-month 

postoperative visit showed a significant worsening in scores after adjuvant radiation.
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Decline in eating domain scores were more significant when compared to baseline (P = .

0002 at 3 weeks, P = .00002 at 3 months, P = .001 at 6 months, and P = .010 at 1 year). It is 

postulated that a large area of oropharyngeal resections with TORS contributes to dysphagia, 

which results in lower eating function and attitude scores at 3 weeks.15 However, in the 

current study, further decline and relatively slow recovery in eating scores after 3 months is 

attributed to the effects of oropharyngeal and neck irradiation. Temporary G-tube use during 

adjuvant treatment was also a significant contributor of lower eating scores (P = .037), 

because these patients received the lowest possible scores regardless of their oral intake.

Comparison With Other Studies

Hurtuk et al. confirmed a similar pattern in QOL outcomes of 64 patients who underwent 

TORS for a variety of benign or malignant head and neck tumors. There was an overall 

deterioration from baseline in speech, eating, aesthetics, social disruption domains, and 

overall QOL item after surgery. At the end of 1 year, all domain scores returned to high 

levels (70–100) except for eating, which was still in intermediate score range (31–69).15 

Parallel results were identified by Dziegielewski et al. in 81 patients with oropharynx 

cancers after TORS resection. In addition to eating (function and attitude) scores, speech 

function scores at 1 year were also found to be significantly lower than baseline.16 In our 

study, 12-month speech scores remained at high levels (mean score, 88.83 ± 1.28), and were 

not significantly different than baseline (P = .078).

Prior studies demonstrated that degree of dysphagia is significantly correlated with the use 

of radio-sensitizing chemotherapy and the radiation dose received by pharyngeal constrictor 

muscles.17–20 According to the study of Leonhardt et al., adjuvant treatment had significant 

negative influence on swallowing function; nevertheless, TORS alone did not result in any 

significant decline in eating function after 6 months.20 Genden et al. revealed that TORS 

resulted in significantly superior eating and diet scores after 2 weeks and a faster recovery in 

swallowing function compared to primary chemoradiation.21 In our study, all patients 

received either adjuvant intensity-modulated radiotherapy alone or concurrent 

chemoradiation concordant with the NCCN guidelines. In our patients, given the presence of 

adverse features, a median dose of 65.4 Gy (range, 60–70.2 Gy) radiation was delivered to 

the oropharynx and neck, which is higher than the recommended 44- to 60-Gy radiation 

dose for intermediate- or low-risk oropharyngeal cancers.22 This probably deteriorated 

dysphagia and may explain the increased G-tube use and decreased eating scores during 

radiation. In high-risk patients, the recommended approach is to clear the positive margins 

surgically to avoid chemotherapy and reduce radiation dose. In four patients with positive 

margins, re-resection of the deep margin was not performed because of the inability to 

precisely localize the positive margin in the healed surgical site and concerns over the 

additional morbidity of a second resection. Therefore, adjuvant chemoradiation was given. 

Nevertheless, in the current study, type of adjuvant treatment did not result any significant 

differences in QOL scores.

Strengths and Limitations of the Study

To our knowledge, this is the first study that analyzes the long-term QOL and functional 

outcomes of patients who underwent TORS for the management of CUP. According to the 
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study, TORS plus adjuvant therapy resulted in promising long-term outcomes in the 

treatment of CUP. Although the patient population is small, results are concordant with 

similar oropharyngeal studies.15–17,20 This study presents preliminary data for future 

randomized, controlled, prospective clinical trials comparing the clinical outcomes of TORS 

plus radiation versus primary chemoradiation therapy in CUP cases.

In the current study, HPV status was not found to have any significant effect on QOL 

outcomes, and there is a 15% discrepancy in HPV/p16 results. These are probable 

consequences of small sample size. Large prospective controlled studies are required to 

explore the true association between HPV/p16 status and QOL outcomes.

CONCLUSION

TORS is a promising minimally invasive procedure for the surgical management of 

carcinoma of unknown primary. Patients maintain long-term and highly functional QOL 

status.
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Fig. 1. 
The mean quality of life scores over a 1-year period. *Statistically significant compared to 

matching baseline score (P <.05). QOL = quality of life. [Color figure can be viewed in the 

online issue, which is available at www.laryngoscope.com.]
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Fig. 2. 
Comparison of 3-week quality of life scores with 3 and 6-month scores. *Statistically 

significant compared to matching 3-week score (P <.05). QOL = quality of life. [Color 

figure can be viewed in the online issue, which is available at www.laryngoscope.com.]
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Durmus et al. Page 11

TABLE I

Clinical and Pathological Information.

Variable No. of Patients (%)

Gender, n = 22

 Female 2 (9)

 Male 20 (91)

T stage, n = 22

 Tx 6 (27.3)

 T1 10 (45.5)

 T2 5 (22.7)

 T3 1 (4.5)

 T4 0 (0)

N stage, n = 22

 N1 3 (13.6)

 N2 14 (63.7)

 N3 5 (22.7)

Site of origin, n = 22

 Tonsil 12 (54.5)

 Base of tongue 4 (18.2)

 Occult primary 6 (27.3)

HPV status, n = 21

 Positive 17 (80.9)

 Negative 4 (19.1)

p16 status, n = 21

 Positive 20 (95.2)

 Negative 1 (4.8)

ECS, n = 22

 Positive 9 (40.9)

 Negative 13 (59.1)

ECS = extracapsular spread; HPV = human papillomavirus; p16 = p16Ink4A.
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Durmus et al. Page 12

TABLE II

Treatment Details.

Variable No. of Patients (%)

Overall stage, n = 22

 III 2 (9.1)

 IV 20 (90.9)

Surgical margin, n = 16

 Positive 4 (25)

 Negative 12 (75)

Neck dissection, n = 21

 Unilateral 18 (85.7)

 Bilateral 3 (14.3)

Adjuvant therapy, n = 22

 Radiotherapy 10 (45.5)

 Chemoradiation therapy 12 (54.5)

G-tube use, n = 22

 Yes 10 (45.5)

 No 12 (54.5)

Permanent G-tube, n = 22 1 (4.5)

G-tube = gastrostomy tube.
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