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Abstract
Background: With respect to patients with head and neck squamous cell carcinoma (HNSCC), posttreatment surveillance for
distant disease has mostly focused on the lungs, as HNSCC distant metastasis occurs in this organ in 90% of HNSCC cases.
Additionally, the incidence rate of primary tumors in the lungs is high due to the field cancerization of the entire upper aerodigestive
tract.
Objective: Our cross-sectional survey study aims to evaluate the current beliefs and pulmonary screening practices of
otolaryngology–head and neck surgeons across Saudi Arabia with respect to the posttreatment surveillance of HNSCC.
Methods: This nationwide cross-sectional survey was conducted among head and neck surgeon members of the Saudi Society
of Otolaryngology from June 1 to June 30, 2020. A predesigned questionnaire was used for data collection, and a descriptive
analysis was carried out.
Results: This study included 22 participants and had a 78% (22/28) response rate. This study found that the majority of participants
(9/22, 41%) used lung radiography for routine lung screening during posttreatment follow-ups, whereas 32% (7/22) used low-dose
computed tomography (CT; 7/22, 32%). With regard to the number of years for which participants perform lung screening during
follow-ups, the majority of participants (17/22, 77%) reported 5 years, and only 9% (2/22) have performed lifelong lung screening.
With regard to the frequency of lung screening, 77% (17/22) of participants conduct screening annually, 18% (4/22) conduct
screening half-yearly, and 5% (1/22) conduct screening biennially. With regard to beliefs about the effectiveness of screening
procedures in reducing lung cancer mortality rates during follow-ups, 36% (8/22) of participants believed them to be very effective
or somewhat effective, 18% (4/22) did not know, and only 9% (2/22) believed that they were not effective.
Conclusions: The participants mainly used lung radiography (9/22, 41%), low-dose CT (7/22, 32%), or positron emission
tomography/CT (6/22, 27%) as a routine lung screening method during the posttreatment follow-up of patients with head and
neck cancer for 5 years (17/22, 77%) or 10 years (3/22, 14%), and only a small percentage of participants have performed lifelong
lung screening (2/22, 9%). Lung screening was mostly conducted annually or half-yearly. Such screening was believed to be very
effective or somewhat effective.
(Interact J Med Res 2022;11(1):e24592) doi: 10.2196/24592
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Introduction
Distant head and neck squamous cell carcinoma (HNSCC)
metastases are discovered at various sites, but they most often
occur in the lungs (66%-83% of HNSCC cases) and commonly
occur in bones (22%-31% of HNSCC cases) and in the liver
(6%-10% of HNSCC cases) [1]. The reported prevalence rates
of HNSCC metastases in different clinical studies vary from
4% to 26%, and those reported in postmortem research vary
from 37% to 57% [2].
There are many variables that impact the growth of distant
metastases, such as the primary site, histological differentiation,
patients’ immunological abilities, advanced tumor stages,
locoregional primary tumor control, and the extracapsular
metastasis of the lymph nodes [3].

cytology (14%). Additionally, 31% of respondents performed
a chest x-ray for high-risk asymptomatic patients (current
smokers, patients exposed to radiation, patients with a family
history of cancer, and patients with advanced HNSCC). The
same percentage of respondents conducted low-dose CT, while
19% relied on PET scans. Further, 19% of respondents did not
screen any high-risk patients. Most respondents (77%) had more
than 10 years of medical practice since graduating from medical
school in the provinces of Quebec, Ontario, and Alberta [10].
Our cross-sectional survey study aimed to evaluate the current
beliefs
and
pulmonary
screening
practices
of
otolaryngology–head and neck surgeons across Saudi Arabia
with respect to the posttreatment surveillance of HNSCC. In
this study, the findings of our survey were compared to the most
recent data from the literature.

Metastasis is the natural evolution of primary tumors in patients
with advanced HNSCCs who are not undergoing locoregional
primary tumor control. Both distant metastases and secondary
primary carcinomas may grow over time in curatively treated
patients. This patient group may benefit from undergoing
follow-ups after receiving therapy for the main HNSCC if the
secondary cancer has been cured [4].

Methods

Screening for distant metastases and secondary primary tumors
in the lungs is helpful, as it allows clinicians to make prognoses
and allows for adapted patient counseling. Further, such
screening has a beneficial effect on the prognoses of patients
when it results in the early detection of distant metastases and
secondary primary tumors [5].

Inclusion and Exclusion Criteria

Pulmonary follow-ups for secondary lesion identification can
be performed in many ways, including via chest x-rays,
computed tomography (CT) scans, positron emission
tomography (PET) scans, bronchoscopy, brushes, and cytology
[6].

Sample Size

A relatively recent field of research is the design of follow-up
programs. Posttreatment follow-ups have been acquiring
importance in clinical settings. The optimal form of surveillance
is not clear, and there is a lack of data on the cost-effectiveness
of rigorous monitoring. Despite the different timing protocols
and the different modalities that are used among clinicians, the
common denominator is the objective of promptly detecting
and treating recurrent diseases as well as secondary primaries.
Nowadays, multi-professional teams with skills in treatment
toxicity management and prevention conduct follow-ups. The
current follow-up methods include full head and neck clinical
examination and structural examination [7-9].

We adapted a questionnaire that consisted of 6 questions
regarding actual practices and was previously designed and
reviewed by Madana et al [10]. The questionnaire was used
after obtaining permission from the main author. The questions
inquired about the characteristics of routine lung screening
during the posttreatment follow-up of patients with head and
neck cancer [10]. The questionnaire was distributed to all head
and neck surgeons of the Saudi Society of Otolaryngology in
Saudi Arabia. No translation was needed, as the distributed form
was written in the English language.

In a previous study that was conducted by otolaryngology–head
and neck surgeons, 26 out of 32 participants performed routine
pulmonary screening, and of these 26 participants, 23 (88%)
believed that chest radiography should be the preferred screening
method. Most participants thought that mortality could be
beneficially affected by lung screening. The most preferred
modality for screening symptomatic patients was low-dose
spiral CT (48%), followed by PET/CT (14%) and sputum

We used SPSS version 26 (IBM Corporation) to analyze the
study data. Descriptive statistics were used to present the
frequencies and percentages of the categorical variables.
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Study Design, Duration, and Participants
We used an analytical cross-sectional study design and collected
data during the period from June 1 to June 30, 2020. Head and
neck surgeon members of the Saudi Society of Otolaryngology
in Saudi Arabia were surveyed in this study.

All head and neck surgeons of the Saudi Society of
Otolaryngology who worked in Saudi Arabia hospitals and
consented to participate in this study were included. There were
no exclusion criteria.

The total sample consisted of all head and neck surgeons of the
Saudi Society of Otolaryngology in Saudi Arabia. A total of 22
participants were included in this study.

Study Procedures

Data Management and Statistical Analysis

Ethical Considerations
We prepared an informed consent form for the participants and
gave them a brief description of this study’s rationale and
objectives. Afterward, we asked them to sign the consent form.
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The anonymity and confidentiality of data were maintained
throughout the study. Records were retained in a
password-protected computer, and they will be retained for at
least 7 years. There were no conflicts of interest. The study was
approved by the Unit of Biomedical Ethics Research Committee
at King Abdulaziz University.

Results
With regard to the methods of routine lung screening that were
used during the posttreatment follow-up of patients with head
and neck cancer, our study found that the majority of participants
(9/22, 41%) used lung radiography, whereas 32% (7/22) used
low-dose CT and 27% (6/22) used PET/CT. With regard to the
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number of years for which physicians perform lung screening
for head and neck cancer during follow-ups, the majority of
participants (17/22, 77%) reported 5 years and 14% (3/22)
reported 10 years; only 9% (2/22) have performed lifelong lung
screening. With regard to the frequency of lung screening, 77%
(17/22) of participants conduct screening annually, 18% (4/22)
conduct screening half-yearly, and 5% (1/22) conduct screening
biennially. With regard to the believed effectiveness of the
screening procedures (ie, those listed in question 1) in reducing
lung cancer mortality rates during the follow-up of patients with
head and neck cancer, 36% (8/22) of participants believed them
to be very effective or somewhat effective, 18% (4/22) did not
know, and only 9% (2/22) believed that they were not effective
(Table 1).
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Table 1. Characteristics of routine lung screening during the posttreatment follow-up of patients with head and neck cancer (respondents: N=22).
Parameters

Respondents, n (%)

Methods of routine lung screening during the posttreatment follow-up of patients with head and neck cancer
Low-dose computed tomography

7 (32)

Lung radiography

9 (41)

Positron emission tomography/computed tomography

6 (27)

Types of patients with head and neck cancer who underwent routine lung screening during posttreatment follow-ups
All patients

9 (41)

Only high-risk patients (smokers, patients exposed to radiation, patients with a family history of

9 (41)

cancer, and patients with advanced HNSCCa)
Only symptomatic patients

4 (18)

Number of years for which physicians perform lung screening for head and neck cancer during follow-ups
10 years

3 (14)

5 years

17 (77)

Lifelong

2 (9)

Physicians’ frequency of conducting lung screening for head and neck cancer during follow-ups
Annually

17 (77)

Biennially

1 (5)

Half-yearly

4 (18)

Believed effectiveness of the screening procedures (ie, those listed in question 1) in reducing lung cancer mortality rates during the followup of patients with head and neck cancer
Did not know

4 (18)

Not effective

2 (9)

Somewhat effective

8 (36)

Very effective

8 (36)

Have any of the patients during the past 12 months inquired about lung screening?
No

11 (50)

Yes

11 (50)

Number of years of clinical head and neck practice and number of years since graduation from medical school
0-5

1 (5)

11-20

9 (41)

6-10

6 (27)

>20

6 (27)

Practicing census region
Asir

1 (5)

Dammam

2 (9)

Jeddah

8 (36)

Jazan

1 (5)

Mecca

2 (9)

Riyadh

7 (32)

Ta'if

1 (5)

Patient volume during a typical week of head and neck practice (number of patients/week)
20-50

11 (50)

50-75

3 (14)
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a
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Respondents, n (%)

75-100

1 (5)

<20

7 (32)

HNSCC: head and neck squamous cell carcinoma.

Discussion

findings among physicians must be disseminated more
frequently.

Principal Findings

With regard to the number of years for which participants
perform lung screening during follow-ups, the majority of
participants (17/22, 77%) reported 5 years, and only 9% (2/22)
have performed lifelong lung screening. The study conducted
in Canada found that 60% of their respondents conduct lung
screening for 5 years, some of their respondents conduct lifelong
lung screening, and the fewest number of participants conduct
lung screening for 10 years [10]. This difference in the number
of years for which physicians perform lung screening can be
attributed to the variations in the current evidence concerning
the posttreatment follow-up of patients with head and neck
cancer; some studies have suggested that physicians should
continue to conduct follow-ups once per year after 5
posttreatment years [21]. However, there is little evidence that
supports the effectiveness of conducting follow-ups for more
than 5 years [22].

A high response rate among otolaryngology–head and neck
surgeons across Saudi Arabia was achieved in our study (22/28,
78%). This shows a high level of interest in postoperative
screening practices.
Head and neck cancer refers to a group of malignant neoplastic
lesions that have similar biological behaviors and are found in
the upper aerodigestive tract. Head and neck cancer is the sixth
most common cancer in the world; each year, over 500,000 new
cases are diagnosed and 200,000 related deaths occur [11,12].
The most common sites of distant metastases are the lungs, the
skeletal system, and the liver [13]. Due to the high incidence
rate of metastasis (90% of cases) in patients with HNSCC, the
posttreatment examination of the pulmonary region is critical
[14,15]. Patients with HNSCC need posttreatment care that does
not end with the completion of definitive treatment.
Our nationwide survey was conducted among head and neck
surgeon members of the Saudi Society of Otolaryngology. The
purpose of this survey study was to assess otolaryngology–head
and neck surgeons’ current beliefs and pulmonary screening
practices with respect to the posttreatment surveillance of
HNSCC in Saudi Arabia.
Regrettably, there is no consensus in the literature on the
frequency and mode of posttreatment follow-up. Different
investigational modalities each have their own set of advantages
and disadvantages [16].
Similar to our results, another study, which was conducted by
the Canadian Society of Otolaryngology to evaluate head and
neck surgeons, reported that the majority of respondents
performed routine lung screening and preferred chest
radiography over low-dose CT or PET [10]. There is evidence
however that PET/CT may be the most sensitive of these
modalities, but further research is needed to show improvements
in patient outcomes [16]. According to the Centers for Disease
Control and Prevention, the most recommended method for
lung cancer screening is low-dose CT [17]. Additionally, the
present guidelines of the US Preventive Services Task Force
suggest using the same method [18]. The reason why physicians
prefer to avoid low-dose CT in follow-ups that are conducted
after the treatment of head and neck cancer may be the
modality’s low specificity. The overdiagnosis of lung cancer
was reported in more than 18% of cancer cases during the
screening process of the National Lung Screening Trial [19].
Depending on radiography however cannot be the correct
decision to make since, in another study, radiography was
proven to be a poor method for diagnosing lung tumors in more
than 65% of patients with cancer, and these patients were later
diagnosed with pulmonary cancer [20]. Thus, the most recent
https://www.i-jmr.org/2022/1/e24592
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The British Association of Head and Neck Oncologists [23]
recommends 4- to 6-week follow-up visits for the first 2 years
after treatment, 3-month follow-up visits for the third
posttreatment year, 6-month follow-up visits for the fourth and
fifth posttreatment years, and annual visits after that. With regard
to the frequency of lung screening, in our study, the majority
of participants (17/22, 77%) conduct screening annually, 18%
(4/22) conduct screening half-yearly, and 5% (1/22) conduct
screening biennially.
The Canadian study reported that most respondents were
screening their patients annually, while less than 15% screened
patients biennially or half-yearly [10]. Variations in the number
of follow-up visits have also been evident in the guidelines
present in the literature and can account for the differences
between Canada and Saudi Arabia, since clinicians from
different countries can follow different guidelines [9]. The Saudi
head and neck surgeons in our study stated that conducting
scheduled visits is also the best way to provide adequate
follow-ups to patients with HNSCC, since these follow-ups
address many concerns and not just the early detection of
recurrence or secondary primaries.

Strengths and Limitations
To date, no study has been conducted in Saudi Arabia to analyze
the current practices of head and neck surgeons with respect to
detecting post-HNSCC pulmonary metastasis. Our study
provides a highly comprehensive view of current practices,
given that all certified head and neck surgeons of the Saudi
Society of Otolaryngology in Saudi Arabia participated in this
study. Despite its exploratory nature, this study offers some
insight into the lack of evidence-based practices for the
posttreatment pulmonary surveillance of HNSCC. Conducting
well-controlled trials to evaluate different modalities of
Interact J Med Res 2022 | vol. 11 | iss. 1 | e24592 | p. 5
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surveillance for different subtypes and stages of HNSCC would
shed light on the survival rates associated with and the
cost-effectiveness of these modalities. However, we are limited
by the cross-sectional nature of this study. We are also limited
by the lack of literature on this topic and, hence, our inability
to obtain enough confidence in our results.

Conclusion and Recommendations
The participants mainly used lung radiography (9/22, 41%),
low-dose CT (7/22, 32%), or PET/CT (6/22, 27%) as a routine
lung screening method during the posttreatment follow-up of
patients with head and neck cancer for 5 years (17/22, 77%) or

Alnefaie et al
10 years (3/22, 14%), and only a small percentage of participants
have performed lifelong lung screening (2/22, 9%). Lung
screening was mostly conducted annually or half-yearly. Such
screening was believed to be very effective or somewhat
effective. However, controversy still exists due to the lack of
evidence-based protocols worldwide. Therefore, future research
should explore the importance of this subject by using a more
comprehensive methodology and enrolling patients with HNSCC
in comparative studies. We also recommend conducting further
follow-up studies to obtain more knowledge on the effects of
the positions that physicians hold.

Conflicts of Interest
None declared.

References
1.
2.

3.
4.

5.
6.

7.

8.

9.
10.

11.
12.
13.
14.
15.

16.

Ferlito A, Shaha AR, Silver CE, Rinaldo A, Mondin V. Incidence and sites of distant metastases from head and neck cancer.
ORL J Otorhinolaryngol Relat Spec 2001;63(4):202-207. [doi: 10.1159/000055740] [Medline: 11408812]
León X, Quer M, Orús C, del Prado Venegas M, López M. Distant metastases in head and neck cancer patients who achieved
loco-regional control. Head Neck 2000 Oct;22(7):680-686. [doi: 10.1002/1097-0347(200010)22:7<680::aid-hed7>3.0.co;2-j]
[Medline: 11002323]
Shaha AR, Hoover EL, Mitrani M, Marti JR, Krespi YP. Synchronicity, multicentricity, and metachronicity of head and
neck cancer. Head Neck Surg 1988;10(4):225-228. [doi: 10.1002/j.1930-2398.1988.tb00003.x] [Medline: 3235352]
Leong SCL, Javed F, Elliot S, Mortimore S. Effectiveness of x-ray and computed tomography screening for assessing
pulmonary involvement in patients with head and neck squamous cell carcinoma. J Laryngol Otol 2008 Sep;122(9):961-966.
[doi: 10.1017/S0022215107001296] [Medline: 18177532]
Roland NJ, Bradley PJ. The role of surgery in the palliation of head and neck cancer. Curr Opin Otolaryngol Head Neck
Surg 2014 Apr;22(2):101-108. [doi: 10.1097/MOO.0000000000000031] [Medline: 24419405]
Gourin CG, Watts TL, Williams HT, Patel VS, Bilodeau PA, Coleman TA. Identification of distant metastases with
positron-emission tomography-computed tomography in patients with previously untreated head and neck cancer.
Laryngoscope 2008 Apr;118(4):671-675. [doi: 10.1097/MLG.0b013e3181625737] [Medline: 18197136]
Pignon JP, le Maître A, Maillard E, Bourhis J, MACH-NC Collaborative Group. Meta-analysis of chemotherapy in head
and neck cancer (MACH-NC): an update on 93 randomised trials and 17,346 patients. Radiother Oncol 2009 Jul;92(1):4-14.
[doi: 10.1016/j.radonc.2009.04.014] [Medline: 19446902]
Kazi R, Manikanthan K, Pathak KA, Dwivedi RC. Head and neck squamous cell cancers: need for an organised time-bound
surveillance plan. Eur Arch Otorhinolaryngol 2010 Dec;267(12):1969-1971. [doi: 10.1007/s00405-010-1377-x] [Medline:
20835832]
De Felice F, Musio D, Tombolini V. Follow-up in head and neck cancer: A management dilemma. Adv Otolaryngol 2015
Jan 14;2015:1-4 [FREE Full text] [doi: 10.1155/2015/703450]
Madana J, Morand GB, Barona-Lleo L, Black MJ, Mlynarek AM, Hier MP. A survey on pulmonary screening practices
among otolaryngology-head & neck surgeons across Canada in the post treatment surveillance of head and neck squamous
cell carcinoma. J Otolaryngol Head Neck Surg 2015 Feb 04;44(1):5 [FREE Full text] [doi: 10.1186/s40463-015-0057-7]
[Medline: 25649793]
Watkinson J, Gaze M, Wilson J. Stell and Maran's Head and Neck Surgery, 4Ed. Boca Raton, Florida: CRC Press; Jun 05,
2000.
Robinson KL, Macfarlane GJ. Oropharyngeal cancer incidence and mortality in Scotland: are rates still increasing? Oral
Oncol 2003 Jan;39(1):31-36. [doi: 10.1016/s1368-8375(02)00014-3] [Medline: 12457719]
Dennington ML, Carter DR, Meyers AD. Distant metastases in head and neck epidermoid carcinoma. Laryngoscope 1980
Feb;90(2):196-201. [doi: 10.1288/00005537-198002000-00002] [Medline: 7354687]
de Bree R, Deurloo EE, Snow GB, Leemans CR. Screening for distant metastases in patients with head and neck cancer.
Laryngoscope 2000 Mar;110(3 Pt 1):397-401. [doi: 10.1097/00005537-200003000-00012] [Medline: 10718426]
Zbären P, Lehmann W. Frequency and sites of distant metastases in head and neck squamous cell carcinoma. An analysis
of 101 cases at autopsy. Arch Otolaryngol Head Neck Surg 1987 Jul;113(7):762-764. [doi:
10.1001/archotol.1987.01860070076020] [Medline: 3580159]
Zhao X, Rao S. Surveillance imaging following treatment of head and neck cancer. Semin Oncol 2017 Oct;44(5):323-329.
[doi: 10.1053/j.seminoncol.2018.01.010] [Medline: 29580434]

https://www.i-jmr.org/2022/1/e24592

XSL• FO
RenderX

Interact J Med Res 2022 | vol. 11 | iss. 1 | e24592 | p. 6
(page number not for citation purposes)

INTERACTIVE JOURNAL OF MEDICAL RESEARCH
17.
18.

19.

20.
21.
22.

23.

Alnefaie et al

Who should be screened for lung cancer? Centers for Disease Control and Prevention. URL: https://www.cdc.gov/cancer/
lung/basic_info/screening.htm [accessed 2021-11-17]
US Preventive Services Task Force, Krist AH, Davidson KW, Mangione CM, Barry MJ, Cabana M, et al. Screening for
lung cancer: US Preventive Services Task Force recommendation statement. JAMA 2021 Mar 09;325(10):962-970. [doi:
10.1001/jama.2021.1117] [Medline: 33687470]
Patz Jr EF, Pinsky P, Gatsonis C, Sicks JD, Kramer BS, Tammemägi MC, NLST Overdiagnosis Manuscript Writing Team.
Overdiagnosis in low-dose computed tomography screening for lung cancer. JAMA Intern Med 2014 Feb 01;174(2):269-274
[FREE Full text] [doi: 10.1001/jamainternmed.2013.12738] [Medline: 24322569]
Shah SI, Applebaum EL. Lung cancer after head and neck cancer: role of chest radiography. Laryngoscope 2000
Dec;110(12):2033-2036. [doi: 10.1097/00005537-200012000-00010] [Medline: 11129015]
National Comprehensive Cancer Network, Forastiere AA, Ang KK, Brizel D, Brockstein BE, Burtness BA, et al. Head and
neck cancers. J Natl Compr Canc Netw 2008 Aug;6(7):646-695. [doi: 10.6004/jnccn.2008.0051] [Medline: 18691457]
Merkx MAW, van Gulick JJM, Marres HAM, Kaanders JHAM, Bruaset I, Verbeek A, et al. Effectiveness of routine
follow-up of patients treated for T1-2N0 oral squamous cell carcinomas of the floor of mouth and tongue. Head Neck 2006
Jan;28(1):1-7. [doi: 10.1002/hed.20296] [Medline: 16155911]
British Association of Head and Neck Oncologists. Practice care guidance for clinicians participating in the management
of head and neck cancer patients in the UK. Drawn up by a Consensus Group of Practising Clinicians. Eur J Surg Oncol
2001 Jun;27 Suppl A:S1-S17. [doi: 10.1053/ejso.2000.1090] [Medline: 11583107]

Abbreviations
CT: computed tomography
HNSCC: head and neck squamous cell carcinoma
PET: positron emission tomography

Edited by G Eysenbach; submitted 25.09.20; peer-reviewed by F Gomez, C Phellas; comments to author 10.01.21; revised version
received 07.05.21; accepted 31.05.21; published 18.03.22
Please cite as:
Alnefaie M, Alamri A, Saeedi A, Althobaiti A, Alosaimi S, Alqurashi Y, Marzouki H, Merdad M
Pulmonary Screening Practices of Otolaryngology–Head and Neck Surgeons Across Saudi Arabia in the Posttreatment Surveillance
of Squamous Cell Carcinoma: Cross-sectional Survey Study
Interact J Med Res 2022;11(1):e24592
URL: https://www.i-jmr.org/2022/1/e24592
doi: 10.2196/24592
PMID:

©Majed Alnefaie, Abdullah Alamri, Asalh Saeedi, Awwadh Althobaiti, Shahad Alosaimi, Yousuf Alqurashi, Hani Marzouki,
Mazin Merdad. Originally published in the Interactive Journal of Medical Research (https://www.i-jmr.org/), 18.03.2022. This
is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Interactive Journal of Medical Research, is properly cited. The complete
bibliographic information, a link to the original publication on https://www.i-jmr.org/, as well as this copyright and license
information must be included.

https://www.i-jmr.org/2022/1/e24592

XSL• FO
RenderX

Interact J Med Res 2022 | vol. 11 | iss. 1 | e24592 | p. 7
(page number not for citation purposes)

