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Impact of preoperative scores on postoperative process in
bronchiectasis surgery
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ABSTRACT

Background: In this study, we aimed to investigate the
relationship between bronchiectasis criteria, scores, and indices
used today and surgical interventions due to bronchiectasis.

Methods: Between January 2009 and December 2018, a total of
106 patients (53 males, 53 females; mean age: 39.1+12.3 years;
range, 14 to 68 years) with non-cystic fibrous bronchiectasis were
retrospectively analyzed. We determined symptom improvement
and complications as main factors. We divided the patients
into two main groups: those who had symptom improvement
after pulmonary resection (Group 1, n=89) and those who did
not (Group 2, n=17). We further analyzed patients who had
postoperative complications (n=27) with those who did not
(n=79). The following scores and criteria were used in this
study: modified Reiff score, Gudbjerg criteria, Naidich criteria,
Bronchiectasis Severity Index, and FACED scoring.

Results: There was a statistically significant difference between
the groups in terms of the modified Reiff scores and FACED
scores. As the modified Reiff score increased, there was a higher
rate of symptom relief (p=0.04). Contrary to this, an increase
in the FACED score predicted a poorer postoperative outcome
(p=0.03). Considering complications, a significant difference was
observed in the Gudjberg criteria, and higher grade suggested a
higher risk of complication (p=0.02).

Conclusion: The grading and scoring systems related to
bronchiectasis may have some predictive value in terms of
surgical outcomes. A high modified Reiff score and a low
FACED score can predict postoperative success, whereas
Gudbjerg criteria can indicate postoperative complications.

Keywords: Bronchiectasis scores, bronchiectasis surgery, FACED score,
Gudbjerg criteria, Gudbjerg criteria, Modified Reiff score.

0z

Amag¢: Bu calismada bronsektazi kriterleri, skorlar1 ve
gliniimiizde kullanilan indeksler ile bronsektazi nedeniyle
yapilan cerrahi girigimler arasindaki iligki aragtirildi.

Calisma plani: Ocak 2009 - Aralik 2018 tarihleri arasinda
non-kistik fibroz brongektazili toplam 106 hasta (53 erkek,
53 kadin; ort. yas: 39.1+12.3 yil; dagilim, 14-68 yil) retrospektif
olarak incelendi. Cerrahi sonuglar: belirleyen 6nemli faktorler
semptom rahatlamasi ve komplikasyonlar olarak belirlendi.
Hastalar iki ana gruba ayrildi: akciger rezeksiyonu sonrasinda
semptom rahatlamasi goriilenler (Grup 1,n=89) ve goriilmeyenler
(Grup 2, n=17). Hastalar ameliyat sonrasi komplikasyon
goriilenler (n=27) ve goriilmeyenler (n=79) olarak da analiz
edildi. Calismada su skorlar ve kriterler kullanildi: modifiye
Reiff skoru, Gudbjerg kriterleri, Naidich kriterleri, Bronsektazi
Siddet indeksi ve FACED skoru.

Bulgular: Modifiye Reiff skorlar1 ve FACED skorlar1 agisindan
gruplar arasinda istatistiksel olarak anlamli bir fark vardi.
Modifiye Reiff skoru arttik¢a, semptom rahatlama orani da
yiikseldi (p=0.04). Buna karsin, FACED skorundaki artis daha
kotii ameliyat sonrasi sonucu 6ngordii (p=0.03). Komplikasyonlar
acisindan, Gudjberg kriterlerinde anlamli bir fark tespit edildi ve
daha yiiksek skorlar daha yiiksek komplikasyon oranini gosterdi
(p=0.02).

Sonug: Brongektaziile ilgili siniflandirma ve skorlama sistemleri
cerrahi sonuglar acisindan ongordiiriicii degere sahip olabilir.
Yiiksek modifiye Reiff skoru ve diisiik FACED skoru ameliyat
sonrast basari agisindan Ongordiiriicii olabilirken, Gudjberg
kriterleri ameliyat sonras1 komplikasyonlar1 gosterebilir.

Anabhtar sozciikler: Bronsektazi skorlari, brongektazi cerrahisi, FACED
skoru, Gudbjerg kriterleri, Modifiye Reiff Skoru.

Corresponding author: Onur Volkan Yaran.
E-mail: onurvolkann@gmail.com
Doi: 10.5606/tgkdc.dergisi.2023.25290

dergisi.2023.25290.

Received: June 12,2023
Accepted: September 10, 2023
Published online: January 29, 2024

46

Cite this article as: Akgil AM, Yaran OV, Cansever L, Aker C, Seyrek Y, Bedirhan MA. Impact of preoperative scores
on postoperative process in bronchiectasis surgery. Turk Gogus Kalp Dama 2024;32(1):46-54. Doi: 10.5606/tgkdc.

©2023 All right reserved by the Turkish Society of Cardiovascular Surgery.


https://orcid.org/0000-0002-1855-6053
https://orcid.org/0000-0002-5890-020X
https://orcid.org/0000-0003-4928-1790
https://orcid.org/0000-0003-1269-7442
https://orcid.org/0000-0002-6110-2874
https://orcid.org/0000-0002-5936-0292

Akcil AM, et al.
Impact of scores on bronchiectasis surgery

Bronchiectasis is a chronic lung disease
characterized by congenital or acquired irreversible
dilatation of the bronchi. It is characterized by
chronic bronchial infection and inflammation and has
numerous causes. In general, it is divided into two as
cystic fibrosis and non-cystic fibrosis bronchiectasis.!"!

Bronchiectasis is often termed as an orphan
disease, as it is not a condition that has been studied
frequently.”! Currently, this omission is also evident
in the content of the scoring systems used. Although
surgical resection has a considerable impact on
the quality of life of patients in the treatment of
bronchiectasis, it is not included in the scoring, and no
integration has been formed between bronchiectasis
scores and surgical intervention.

In the present study, we aimed to investigate the
relationship between bronchiectasis criteria, scores,
and indices used today and surgical interventions due
to bronchiectasis.

PATIENTS AND METHODS

This single-center, retrospective study was
conducted at University of Health Sciences
Yedikule Chest Diseases and Thoracic Surgery
Health Practice and Research Center, Department
of Thoracic Surgery between January 2009 and
December 2018. Initially, a total of 144 patients
who underwent pulmonary resection due to
bronchiectasis were screened. Twenty patients who
had coexisting malignancy besides bronchiectasis
and 18 patients with missing data were excluded. The
remaining 106 patients (53 males, 53 females; mean
age: 39.1+12.3 years; range, 14 to 68 years) with
non-cystic fibrous bronchiectasis were recruited.

We determined symptom improvement and
complications as the main factors, as these are
considered significant components which designate
surgical outcome. Therefore, we divided these
patients into two main groups: those who had
symptom improvement after pulmonary resection
(Group 1, n=_89) and those who did not show symptom
improvement (Group 2, n=17). Additionally, we
further analyzed patients who had postoperative
complications (n=27) with those who did not (n=79).

We considered the absence of previous complaints
during postoperative follow-up as the improvement
of symptoms, while we considered the presence of
previous complaints despite the operation as the
absence of improvement of symptoms.

We administered bronchiectasis scores and
criteria previously defined in the literature to our
cases. We studied the following scores and criteria:

Modified Reiff score, Gudbjerg criteria, Naidich
criteria, Bronchiectasis Severity Index (BSI), and
FACED (F: forced expiratory volume in 1 sec [FEV1];
A: age; C: chronic colonization by Pseudomonas
aeruginosa [P. aeruginosa], E: radiological extension
[number of pulmonary lobes affected], and D: dyspnea)
scoring.

We calculated the modified Reiff score from
evaluation of the high-resolution computed tomography
(HRCT) scan (Table 1) by counting the lingula as
a lobe (making six lobes). For each lobe, a score of
0 to 3 was possible, so that the maximum score possible
was 18 (3x6 lobes).”! Based on the findings on the
posteroanterior (PA) chest radiograph, we determined
the Gudbjerg criteria as A, B, C, and D (Table 2)."

We classified the preoperative HRCT findings
according to the Naidich criteria.® Therefore, we
considered the tram track or signet ring sign in
the bronchi as cylindrical bronchiectasis, the wider
bronchial appearance with beading as varicose
bronchiectasis, the air-fluid level or the findings of
the bronchial system enlarged enough to form cystic
clusters as cystic bronchiectasis. Then, we administered
BSI (age, body mass index [BMI], FEV1%, hospital
admissions before study, exacerbations before study,
dyspnea, chronic colonization by P. aeruginosa,
chronic colonization with other organisms, extension
of bronchiectasis) and FACED (FEV1%, age,
chronic colonization by P. aeruginosa, extension
of bronchiectasis, dyspnea) index to our patients
(Tables 3 and 4).°7" We assessed the BSI score in
the range of 0-26 points. We considered 0-4 points
as mild, 5-8 points as moderate, and 9 and above as
severe. We considered the maximum score as 7 in the
FACED scoring.

Table 1. Modified Reiff Score

0 No bronchiectasis

1 Abnormal image in a small part of the lobe
2 Abnormal image in a medium-sized portion of the lobe
3

Abnormal image in the entire lobe

Table 2. Gudbjerg Criteria
Group A
Group B
Group C
Group D

Normal
Increased pulmonary markings only
Increased density of pulmonary markings

Circular markings and honeycomb-like
structures in addition to B+C
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The patients were analyzed in terms of age, sex,
comorbidity, preoperative symptoms, respiratory
rehabilitation period, duration of hospitalization, FEV1
and FEV1%, diseased lobe, operation side, operation
extent and mode, improvement of postoperative
symptoms, complications and additional chronic
infections.

We listed the comorbidities as respiratory system
diseases, accompanying malignancies, hematological
diseases, cardiovascular diseases, diabetes mellitus,

Table 3. Bronchiectasis Severity Index

Severity marker Points
Age (year)

<50 0

50-69 2

70-79 4

=80 6
Body mass index (kg/m?)

<18.5 2

18.5-25 0

26-29 0

=30 0
FEV1 % predicted

>80 0

50-80 1

30-49 2

<30 3
Hospital admissions before study

No 0

Yes 5
Exacerbations before study

0 0

lor2 0

=3 2
Dyspnea mMRC score

0 0

2 2

3 3
Chronic colonization by Pseudomonas aeruginosa

No 0

Yes 3
Chronic colonization with other organisms

No

Yes 1
>3 lobes involved or cystic bronchiectasis

No 0

Yes 1

FEV1: Forced expiratory volume in the first second; mMRC: Modified
medical research council; Points range from 0 to 26 (0-4 Mild, 5-8
Moderate, >9 Severe).
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central nervous system diseases, and infertility.
We collected the preoperative symptoms under the
titles of hemoptysis, frequently recurrent pulmonary
infections, flank pain, and dyspnea. We calculated the
hospitalization period as days. We grouped the operation
extent as lobectomy, bilobectomy, segmentectomy, and
pneumonectomy. We divided the mode of operation as
classical thoracotomy and video-assisted thoracoscopic
surgery (VATS).

We also listed our complications as tracheostomy
opening, pleural fluid/empyema, atelectasis, wound
infection, hematoma, hoarseness, persistent air leak,
bronchopleural fistula, pneumonia, pericarditis,
and chylothorax. Based on the pathology report,
chronic infections accompanying bronchiectasis were
aspergilloma, Nocardia, and other fungal infections.

We divided the right and left lungs into six zones
with two lines drawn from the carina level and the
inferior pulmonary vein, based on the preoperative PA
chest X-ray and/or HRTC. Accordingly, we specified
the part above the line drawn from the carina level as
the upper zone, the part between the line drawn from
the carina level and the line drawn from the level
of the inferior pulmonary vein as the middle zone,
and the part below the line drawn at the level of the
inferior pulmonary vein as the lower zone. Using the
Reiff scoring, we considered the lingula as a lobe.

We selected patients whose preoperative
examinations were performed in our center. We
performed the pulmonary function tests (PFT) using

Table 4. FACED score

Severity marker Points
Chronic colonization by Pseudomonas aeruginosa

No 0

Yes 1
Dyspnea mMRC score

0-11 0

M-IV |
FEV1 % predicted

=50% 0

<50% 2
Age (year)

<70 0

=70 2
Number of lobes

1-2 0

>2 1

mMRC: Modified medical research council; FEV1: Forced expiratory
volume in the first second.
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the Jaeger Spirometry device (Jaeger Ltd, Hochberg,
Germany). Three-mm cross-sectional devices were
used for HRCT.

Statistical analysis

Statistical analysis was performed using the
IBM SPSS for Windows version 26.0 software
(IBM Corp., Armonk, NY, USA). Descriptive data
were presented in mean * standard deviation (SD)
or median (min-max) for continuous variables and
in number and frequency for categorical variables.
Comparisons of numerical variables between two
independent groups were conducted using the Student
t-test, when the condition of normal distribution was
met, and using the Mann-Whitney U test, when the
condition was not met. The rates in the groups were
compared using the chi-square test. A p value of
<0.05 was considered statistically significant.

RESULTS

We performed a comparison between the group
with postoperative symptom improvement (Group 1)
and the group without (Group 2). According to the
results of comparative analysis on scoring systems,
there was a statistically significant difference
between the groups in terms of the modified Reiff
scores and FACED scores. Accordingly, as the
modified Reiff score increased, there was a higher
rate of symptom relief (p=0.04). Contrary to this,
an increase in the FACED score predicted a poorer

postoperative outcome. In patients with a high FACED
score, the success of the operation would be lower
(p=0.03) (Table 5).

No statistically significant difference was found
between the two groups in terms of the parameters;
i.e., sex, age, hospitalization, comorbidity, preoperative
symptoms, FEV1 values, bronchiectasis localization,
operation extent, and mode of operation (Table 6).
Also, no statistically significant difference was found
between the two groups in terms of complications and
additional infections (Table 7).

After comparing patients in terms of complication,
a significant difference was determined in the
Gudjberg criteria indicating that higher grade
suggested higher risk of postoperative complications
(p=0.02) (Table 8). No significant correlation was
found between these two patient groups in terms of
the remaining parameters.

All studied patients survived and their clinical
follow-ups still continue. The mean follow-up was
8.2+2.7 (range, 3 to 12) years.

DISCUSSION

The causes of non-cystic fibrous bronchiectasis
regarding our subject include tuberculosis, pneumonia,
foreign body aspiration, corticosteroid-dependent
asthma, allergic bronchopulmonary aspergillosis,
and bronchial tumors.® In addition to infectious

Table 5. Comparison between Group 1 and Group 2 in terms of studied scores and criteria

Group 1 (n=89)

Group 2 (n=17)

n % Mean Range n % Mean Range p
Modified Reiff score 11.32 5.62 0.04*
Gudbjerg criteria 0.87°
A 11 12.5 2 11.8
B 4 4.5 0 0.0
C 16 180 3 17.6
D 58 652 12 70.6
Naidich criteria 04r
Varicose 5 5.6 11.8
Cylindrical 19 213 2 11.8
Cystic 65 730 13 765
Body mass index 2 1-4 2 1-6 0.62
Mild 71 798 12 70.6 042
Moderate 15 169 5 294
Severe 3 34 0 0.0
FACED 2.36 5.24 0.03*

* Mann Whitney U test, Chi square analysis
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Table 7. Comparison between improvement group and no improvement group in terms
of postoperative complications and additional infections

Postoperative symptom improvement

Complication

None

Exist
Tracheostomy
Pleural effusion empyema
Atelectasis
Wound infection
Hematoma
Prolonged air leak
Bronchopleural fistula
Pneumonia
Pericarditis
Chylothorax

Additional infection
None
Aspergilloma
Nocardia
Fungus

Yes No
Group 1 (n=89) Group 2 (n=17)
n % n % p

0.36

68 76.4 11 64.7

21 23.6 6 353
0 0.0 1 59 0.16
3 34 2 11.8 0.18
3 34 0 0.0 0.66
3 34 1 59 0.51
4 4.5 0 0.0 0.55
9 10.1 2 11.8 0.68
1 1.1 1 59 0.29
1 11 0 0.0 0.88
1 11 0 0.0 0.89
1 1.1 0 0.0 091
0.11

83 93.3 14 82.4

5 5.6 2 11.8

0 0.0 1 59

1 1.1 0 0.0

agents such as Staphylococcus aureus, Klebsiella, and
Bordetella pertussis, various immunological diseases
such as acquired immunodeficiency syndrome (AIDS),
ulcerative colitis, and rheumatoid arthritis are also
associated with bronchiectasis.”! Despite this, the cause
of a substantial number of cases of bronchiectasis has
not been clearly elucidated yet.!'"

Due to the increasing use of HRCT, the frequency
of clinical bronchiectasis diagnosis has increased;
however, the inadequacy of current publications
prevents a definitive incidence of the disease.'"
Bronchiectasis is a serious public health problem and
creates an economic burden.'” Therefore, various
criteria and scores have been proposed to determine
the severity of the disease in practical applications.
Since it is not possible to determine a score based
on a single variable in bronchiectasis, as in chronic
lung diseases, the criteria for evaluating patients and
determining the predictions to improve the quality of
life have been diversified.

Bronchiectasis is a complex disease that is impacted
by multiple variables and needs standardization in
terms of prognosis, and treatment. It would be a
mistake to focus on single variables while assessing
the treatment process. Since predicting the quality of

life of patients with bronchiectasis continues to be a
problem for clinicians, various criteria and scores have
been suggested to eliminate this problem. However,
there is no standard yet to assess the effectiveness of
the surgical intervention, which has a crucial role in the
treatment of bronchiectasis.

In the light of studied scoring systems and relative
criteria, we investigated whether these were clinically
useful in predicting postoperative outcome before
performing pulmonary resection in patients with
bronchiectasis. To the best of our knowledge, there is
no similar study in the literature.

Most of the studies carried out to analyze the
success of surgical treatment in bronchiectasis consider
a single variable. Yet, we consider that it would be
reasonable to utilize multivariate and standardized
scores and criteria that have already been determined
while assessing the surgical outcomes.

While as aradiological scoring system, the modified
Reiff score can be a useful tool for assessing the
extent of bronchiectasis, as a clinical scoring system,
the FACED score provides a more comprehensive
evaluation of disease severity and takes into account
multiple important factors that can influence prognosis
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and management. As a result of our study, we revealed
that a high modified Reiff score and a low FACED
score suggest higher possible surgical outcome
meaning more symptom relief for our patients in the
postoperative period. Therefore, a highly classified
Gudbjerg criteria is associated with a possible higher
postoperative complication rate. Currently, as a result
of the increasing use of HRCT, the use of the Gudbjerg
criterion defined by chest X-ray, is limited. Finally,
in our study, there was no statistically significant
outcome in terms of Naidich criteria and BSI.

Albeit bronchiectasis scores are not used in the
evaluation of complications related to the operation
in the literature, many studies have been conducted
on the FEVI value, which is a part of the scores.
In the studies of Eren et al.'¥ and Balci et al.,'¥ a
preoperative FEV1 value of <60% was found to be
associated with postoperative complications. On the
other hand, Zhang et al.,' in their retrospective
study, found a lower FEV1 rate as a predictor of
complications. In a study by Mariani et al.,l'" positive
cultured bronchoalveolar lavage was determined to be
a predictive criterion for postoperative complications,
not a low FEV1 value. In our study, no correlation was
found between preoperative FEV1 value and surgery.

Review of the literature reveals that there are
recent articles about surgical interventions due
to bronchiectasis; however, bronchiectasis scores
were not studied in these studies.'” On the other
hand, the role of surgery in the management of
bronchiectasis was not mentioned in studies where
clinical and functional evaluation of bronchiectasis
were performed.'s! We present our study as a new
perspective in terms of evaluating the relationship
between clinical and radiological scores and surgery
in bronchiectasis.

The main limitations to this study are that it is a
single-center, retrospective study with a relatively small
sample size. Quality of life was unable to be evaluated
due to retrospective nature of the study. Since there is
no standard for bronchoscopy in selected patients, the
bronchoscopy procedure could not be evaluated.

In conclusion, based on the results of our study, it
appears that the grading and scoring systems related
to bronchiectasis may have some predictive value
in terms of surgical outcomes. Significant analysis
results were revealed in three of the analyzed scores.
We have spotted that a high modified Reiff score
and a low FACED score can predict postoperative
success whereas Gudbjerg criteria can stipulate the
postoperative complication. Further research with

comprehensive and nuanced outcome measures may
be necessary to better evaluate the potential value of
these scores. Therefore, while these scores may provide
some insight into the course, further investigation
is needed to determine their true usefulness in
predicting surgical outcomes with larger cohort.
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