
World Journal of
Clinical Cases

World J Clin Cases  2019 November 26; 7(22): 3683-3914

ISSN 2307-8960 (online)

Published by Baishideng Publishing Group Inc



W J C C World Journal of
Clinical Cases

Contents Semimonthly  Volume 7  Number 22  November 26, 2019

REVIEW
3683 Colorectal cancer: The epigenetic role of microbiome

Sabit H, Cevik E, Tombuloglu H

ORIGINAL ARTICLE

Case Control Study

3698 Human podocyte injury in the early course of hypertensive renal injury
Sun D, Wang JJ, Wang W, Wang J, Wang LN, Yao L, Sun YH, Li ZL

Retrospective Cohort Study

3711 Relationship between acute hypercarbia and hyperkalaemia during surgery
Weinberg L, Russell A, Mackley L, Dunnachie C, Meyerov J, Tan C, Li M, Hu R, Karalapillai D

Retrospective Study

3718 Surgical treatment ofpatients with severe non-flail chest rib fractures
Zhang JP, Sun L, Li WQ, Wang YY, Li XZ, Liu Y

3728 Super-selective arterial embolization in the control of acute lower gastrointestinal hemorrhage
Lv LS, Gu JT

3734 End-stage liver disease score and future liver remnant volume predict post-hepatectomy liver failure in

hepatocellular carcinoma
Kong FH, Miao XY, Zou H, Xiong L, Wen Y, Chen B, Liu X, Zhou JJ

Observational Study

3742 Treatment of hemorrhoids: A survey of surgical practice in Australia and New Zealand
Fowler GE, Siddiqui J, Zahid A, Young CJ

3751 Relationship between homocysteine level and prognosis of elderly patients with acute ischemic stroke

treated by thrombolysis with recombinant tissue plasminogen activator
Li J, Zhou F, Wu FX

CASE REPORT
3757 Cystic fibrosis transmembrane conductance regulator functional evaluations in a G542X+/- IVS8Tn:T7/9

patient with acute recurrent pancreatitis
Caldrer S, Bergamini G, Sandri A, Vercellone S, Rodella L, Cerofolini A, Tomba F, Catalano F, Frulloni L, Buffelli M,

Tridello G, de Jonge H, Assael BM, Sorio C, Melotti P

WJCC https://www.wjgnet.com November 26, 2019 Volume 7 Issue 22I

https://www.wjgnet.com


Contents
World Journal of Clinical Cases

Volume 7  Number 22  November 26, 2019

3765 Ulcerated intussuscepted jejunal lipoma-uncommon cause of obscure gastrointestinal bleeding: A case

report
Cuciureanu T, Huiban L, Chiriac S, Singeap AM, Danciu M, Mihai F, Stanciu C, Trifan A, Vlad N

3772 Ultrasonographic evaluation of the effect of extracorporeal shock wave therapy on calcific tendinopathy of

the rectus femoris tendon: A case report
Lee CH, Oh MK, Yoo JI

3778 Contrast-enhanced computed tomography findings of a huge perianal epidermoid cyst: A case report
Sun PM, Yang HM, Zhao Y, Yang JW, Yan HF, Liu JX, Sun HW, Cui Y

3784 Iatrogenic crystalline lens injury during intravitreal injection of triamcinolone acetonide: A report of two

cases
Su J, Zheng LJ, Liu XQ

3792 Sagliker syndrome: A case report of a rare manifestation of uncontrolled secondary hyperparathyroidism in

chronic renal failure
Yu Y, Zhu CF, Fu X, Xu H

3800 Pre-eclampsia with new-onset systemic lupus erythematosus during pregnancy: A case report
Huang PZ, Du PY, Han C, Xia J, Wang C, Li J, Xue FX

3807 Unilateral congenital scrotal agenesis with ipsilateral cryptorchidism: A case report
Fang Y, Lin J, Wang WW, Qiu J, Xie Y, Sang LP, Mo JC, Luo JH, Wei JH

3812 Metastatic  infection  caused by  hypervirulent  Klebsiella  pneumonia  and co-infection  with  Cryptococcus

meningitis: A case report
Shi YF, Wang YK, Wang YH, Liu H, Shi XH, Li XJ, Wu BQ

3821 Allergic fungal rhinosinusitis accompanied by allergic bronchopulmonary aspergillosis: A case report and

literature review
Cheng KJ, Zhou ML, Liu YC, Zhou SH

3832 Invasive aspergillosis presenting as hilar masses with stenosis of bronchus: A case report
Su SS, Zhou Y, Xu HY, Zhou LP, Chen CS, Li YP

3838 Retropharyngeal abscess presenting as acute airway obstruction in a 66-year-old woman: A case report
Lin J, Wu XM, Feng JX, Chen MF

3844 Thoracoscopic segmentectomy assisted by three-dimensional computed tomography bronchography and

angiography for lung cancer in a patient living with situs inversus totalis: A case report
Wu YJ, Bao Y, Wang YL

3851 Single-lung transplantation for pulmonary alveolar microlithiasis: A case report
Ren XY, Fang XM, Chen JY, Ding H, Wang Y, Lu Q, Ming JL, Zhou LJ, Chen HW

WJCC https://www.wjgnet.com November 26, 2019 Volume 7 Issue 22II



Contents
World Journal of Clinical Cases

Volume 7  Number 22  November 26, 2019

3859 Respiratory failure and macrophage activation syndrome as an onset of systemic lupus erythematosus: A

case report
Sun J, Wang JW, Wang R, Zhang H, Sun J

3866 Diagnosis of gastric duplication cyst by positron emission tomography/computed tomography: A case

report
Hu YB, Gui HW

3872 Peritoneal cancer after bilateral mastectomy, hysterectomy, and bilateral salpingo-oophorectomy with a poor

prognosis: A case report and review of the literature
Ma YN, Bu HL, Jin CJ, Wang X, Zhang YZ, Zhang H

3881 Apatinib for treatment of a pseudomyxoma peritonei patient after surgical treatment and hyperthermic

intraperitoneal chemotherapy: A case report
Huang R, Shi XL, Wang YF, Yang F, Wang TT, Peng CX

3887 Novel frameshift mutation causes early termination of the thyroxine-binding globulin protein and complete

thyroxine-binding globulin deficiency in a Chinese family: A case report
Dang PP, Xiao WW, Shan ZY, Xi Y, Wang RR, Yu XH, Teng WP, Teng XC

3895 Diffuse large B-cell lymphoma arising from follicular lymphoma with warthin’s tumor of the parotid gland -

immunophenotypic and genetic features: A case report
Wang CS, Chu X, Yang D, Ren L, Meng NL, Lv XX, Yun T, Cao YS

3904 Exogenous endophthalmitis caused by Enterococcus casseliflavus: A case report
Bao QD, Liu TX, Xie M, Tian X

LETTER TO THE EDITOR
3912 Microbial transglutaminase should be considered as an environmental inducer of celiac disease

Lerner A, Matthias T

WJCC https://www.wjgnet.com November 26, 2019 Volume 7 Issue 22III



Contents
World Journal of Clinical Cases

Volume 7  Number 22  November 26, 2019

ABOUT COVER Editorial Board Member of World Journal of Clinical Cases, Ridvan Hamid
Alimehmeti, MD, PhD, Associate Professor, Lecturer, Surgeon, Department
of Neuroscience, University of Medicine, Tirana 1000, Albania

AIMS AND SCOPE The primary aim of World Journal of Clinical Cases (WJCC, World J Clin Cases)
is to provide scholars and readers from various fields of clinical medicine
with a platform to publish high-quality clinical research articles and
communicate their research findings online.
  WJCC mainly publishes articles reporting research results and findings
obtained in the field of clinical medicine and covering a wide range of
topics, including case control studies, retrospective cohort studies,
retrospective studies, clinical trials studies, observational studies,
prospective studies, randomized controlled trials, randomized clinical
trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING The WJCC is now indexed in PubMed, PubMed Central, Science Citation Index

Expanded (also known as SciSearch®), and Journal Citation Reports/Science Edition.

The 2019 Edition of Journal Citation Reports cites the 2018 impact factor for WJCC

as 1.153 (5-year impact factor: N/A), ranking WJCC as 99 among 160 journals in

Medicine, General and Internal (quartile in category Q3).

RESPONSIBLE EDITORS FOR
THIS ISSUE

Responsible Electronic Editor: Ji-Hong Liu

Proofing Production Department Director: Yun-Xiaojian Wu

NAME OF JOURNAL
World Journal of Clinical Cases

ISSN
ISSN 2307-8960 (online)

LAUNCH DATE
April 16, 2013

FREQUENCY
Semimonthly

EDITORS-IN-CHIEF
Dennis A Bloomfield, Bao-Gan Peng, Sandro Vento

EDITORIAL BOARD MEMBERS
https://www.wjgnet.com/2307-8960/editorialboard.htm

EDITORIAL OFFICE
Jin-Lei Wang, Director

PUBLICATION DATE
November 26, 2019

COPYRIGHT
© 2019 Baishideng Publishing Group Inc

INSTRUCTIONS TO AUTHORS
https://www.wjgnet.com/bpg/gerinfo/204

GUIDELINES FOR ETHICS DOCUMENTS
https://www.wjgnet.com/bpg/GerInfo/287

GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
https://www.wjgnet.com/bpg/gerinfo/240

PUBLICATION MISCONDUCT
https://www.wjgnet.com/bpg/gerinfo/208

ARTICLE PROCESSING CHARGE
https://www.wjgnet.com/bpg/gerinfo/242

STEPS FOR SUBMITTING MANUSCRIPTS
https://www.wjgnet.com/bpg/GerInfo/239

ONLINE SUBMISSION
https://www.f6publishing.com

© 2019 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

WJCC https://www.wjgnet.com November 26, 2019 Volume 7 Issue 22IX

mailto:bpgoffice@wjgnet.com


W J C C World Journal of
Clinical Cases

Submit a Manuscript: https://www.f6publishing.com World J Clin Cases  2019 November 26; 7(22): 3718-3727

DOI: 10.12998/wjcc.v7.i22.3718 ISSN 2307-8960 (online)

ORIGINAL ARTICLE

Retrospective Study

Surgical treatment ofpatients with severe non-flail chest rib fractures

Jian-Peng Zhang, Lin Sun, Wei-Qiang Li, Yan-Yu Wang, Xin-Zhen Li, Yang Liu

ORCID number: Jian-Peng Zhang
(0000-0002-0076-6650); Lin Sun
(0000-0002-4821-5487); Wei-Qiang
Li (0000-0001-6167-834X); Yan-Yu
Wang (0000-0001-9265-202X); Xin-
Zhen Li (0000-0001-6994-4331);
Yang Liu (0000-0002-5471-6253).

Author contributions: Zhang JP
and Sun L designed the research;
Zhang JP, Li WQ, Wang YY, and Li
XZ performed the research; Liu Y
and Sun L analyzed the data and
wrote the paper.

Institutional review board
statement: This study was
reviewed and approved by the
Ethics Committee of Beijing Luhe
Hospital, Capital Medical
University (No. 2019-LHKY-007-
02).

Informed consent statement:
Written informed consent was
obtained from the patients.

Conflict-of-interest statement: No
potential conflicts of interest
relevant to this article are reported.

Data sharing statement: No
additional data available.

Open-Access: This article is an
open-access article which was
selected by an in-house editor and
fully peer-reviewed by external
reviewers. It is distributed in
accordance with the Creative
Commons Attribution Non
Commercial (CC BY-NC 4.0)
license, which permits others to
distribute, remix, adapt, build
upon this work non-commercially,
and license their derivative works
on different terms, provided the
original work is properly cited and
the use is non-commercial. See:
http://creativecommons.org/licen

Jian-Peng Zhang, Lin Sun, Wei-Qiang Li, Yan-Yu Wang, Xin-Zhen Li, Yang Liu, Department of
Thoracic Surgery, Beijing Luhe Hospital, Capital Medical University, Beijing 101100, China

Corresponding author: Lin Sun, MD, Professor, Department of Thoracic Surgery, Beijing Luhe
Hospital, Capital Medical University, No. 82, Xinhua South Road, Tongzhou District, Beijing
101100, China. lhyyxwk19@163.com
Telephone:+86-10-69543901
Fax: +86-10-69543901

Abstract
BACKGROUND
Many patients have inadequate long-term analgesia, respiratory distress, and
hypoxemia due to a long-standing substantial smoking history or the presence of
primary pulmonary diseases; analgesic treatment is not valid in these patients.
Even if the imaging findings of rib fractures are relatively mild, rib fractures may
cause severe position limitation, respiratory distress, and hypoxemia.

AIM
To investigate the curative effect of surgical treatment for patients with severe
non-flail chest rib fractures.

METHODS
A total of 78 patients from our hospital with severe noncontinuous thoracic rib
fractures from September 2016 to September 2018 were enrolled in our study.
Thirty-nine patients underwent surgical treatment, and 39 underwent
conservative treatment. The surgical treatment group received surgery
performed with titanium plates, and the screws were inserted with open
reduction and internal fixation. The conservative treatment group received
analgesia and symptomatic treatment. The pain scores at 72 h, 1 wk, 2 wk, 4 wk, 6
wk, 3 mo, and 6 mo were compared, and the SF-36 quality of life scores were
compared atthe 3rd and 6th months.

RESULTS
Pain relief in the surgical group was significantly better than that in the
conservative group at each time point (72 h, 1 wk, 2 wk, 4 wk, 6 wk, 3 mo, and 6
mo after surgery, P < 0.001). ( The SF-36 scores were significantly higher in the
surgical group than in the conservative group at 1 mo and 6 mo (P < 0.05).

CONCLUSION
Patients with severe non-flail chest rib fractures have a better quality of life
following surgical treatment than following conservative treatment, and surgical
treatment is also useful for relieving pain. We should pay more attention to the
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physiological functions and clinical manifestations of patients with severe rib
fractures. In patients with non-flail chest rib fractures, surgical treatment is
feasible and effective.

Key words: Severe; Non-flail chest rib fractures; Treatment; Conservative surgery;
Internal fixation; Quality of life
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Core tip: Patients with severe non-flail chest rib fractures have a better quality of life
following surgical treatment than following conservative treatment, and surgical
treatment is also useful for relieving pain. We should pay more attention to the
physiological functions and clinical manifestations of patients with severe rib fractures.
In patients with non-flail chest rib fractures, surgical treatment is feasible and effective.

Citation: Zhang JP, Sun L, Li WQ, Wang YY, Li XZ, Liu Y. Surgical treatment ofpatients
with severe non-flail chest rib fractures. World J Clin Cases 2019; 7(22): 3718-3727
URL: https://www.wjgnet.com/2307-8960/full/v7/i22/3718.htm
DOI: https://dx.doi.org/10.12998/wjcc.v7.i22.3718

INTRODUCTION
A rib fracture is caused by a large force impacting the chest wall and is a typical chest
injury, accounting for 40%-80% of chest traumas[1,2]. The severity of injury varies with
the number of rib fractures, the presence or absence of angulation, and the age and
physical  condition  of  the  patient;  the  injury  may  be  accompanied  by  severe
complications (pneumothorax, hemothorax, pulmonary contusion, pneumonia, and
other critical organ damage), and posttraumatic mortality is also relatively high[3,4].

There  are  two  types  of  treatments  for  rib  fractures:  Surgical  treatment  and
conservative treatment. Surgical treatment involves rib fracture internal fixation in the
literature, and this method is often reported in select patients with injuries to the flail
chest[5]. Conservative treatment includes analgesia and ventilator support. The clinical
manifestations of patients with rib fractures vary widely. Some patients who meet the
diagnostic  criteria  for  image  of  flail  chest  have  no  abnormal  breathing,  have
satisfactory pain management, and have mild respiratory complications.

In  contrast,  many  patients  have  inadequate  long-term  analgesia,  respiratory
distress, and hypoxemia due to a long-standing substantial smoking history or the
presence of primary pulmonary diseases; analgesic treatment is not valid in these
patients. Even if the imaging findings of rib fractures are relatively mild, rib fractures
may cause severe position limitation,  respiratory distress,  and hypoxemia.  Even
further, mechanical ventilation may be needed, so the "clinical flail chest" condition
should receive more attention[6].

In clinical work, we found that many patients who did not meet the diagnostic
criteria fora sacral chest but met the "clinical flail chest" criteria were limited by severe
pain before surgery, but they were able to get out of bed on the first day after surgery.
The recovery process was very smooth. The postoperative follow-up satisfaction was
also high, and the surgical results were very significant. Therefore, we designed this
study that included78 patients with severe non-continuous thoracic rib fractures; 39
patients  underwent  surgical  treatment,  and 39  patients  underwent  conservative
treatment and were considered as acontrol group. The pain scores before and after
surgery and the SF-36 scores were used to evaluate the curative effects of surgery
compared with those of conservative treatment.

MATERIALS AND METHODS

Clinical information
A total  of  78  patients  with  rib  fractures  who  were  treated  at  our  hospital  from
September 2016 to September 2018 were enrolled, and there were 39 patients in the
surgical group and 39 patients in the conservative treatment group.

The inclusion criteria for the study were non-flail unilateral rib fractures of three or
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more severely displaced fractures, defined as bicortical displacement, and the absence
of sternal fractures and costal cartilage fractures. The flail chest was defined as three
or more contiguous ribs fractured in two or more places.

The  exclusion  criteria  were:  (1)  Age  less  than  18  years  old;  (2)  Chest  trauma
associated with severe craniocerebral injury, abdominal organ injury, severe spinal
trauma,  or  others;  (3)  Rib  fracture  combined with  severe  pulmonary  laceration,
bronchial rupture, massive hemothorax, diaphragmatic rupture, acute chest wall
defect,  open  thoracic  wall  fracture,  or  other  severe  thoracic  organ  damage;  (4)
Bacteremia, chest wall infection, or chest infection; (5) A serious medical disease that
is  a  contraindication  for  general  anesthesia,  such  as  a  new  cerebral  infarction,
myocardial infarction, and hemorrhagic syndrome; and (6) An illness that may cause
a severe decline in patient quality of life and is not included in the study inclusion
criteria, including a severe pelvic fracture, a severe lower limb fracture, a severe brain
infarction sequela, a poorly controlled chronic obstructive pulmonary disease, and
cardiac insufficiency. The hospital's ethics committee approved the study, and the
patients  were  fully  informed,  agreed  to  the  treatment,  and  signed  an  informed
consent form.

Methods
Immediately after enrollment in the study, the patient’s data were collected, and
routine treatment was given. The surgical treatment group under went the relevant
examination, and surgery was performed with a titanium plate and by open reduction
and internal fixation of the screws. The conservative treatment group was routinely
given nonsteroidal anti-inflammatory drugs for pain, and for patients with poor pain
management,  the medication was gradually escalated to opioid analgesics;  some
patients  underwent  thoracic  epidural  block,  thoracic  paravertebral  block,  or
intercostal block[7,8].

Observation indexes
The pain scores at 72 h, 1 wk, 2 wk, 4 wk, 6 wk, 3 mo, and 6 mo after the operation
were observed and compared with those of the conservative treatment group. The
quality of life scores for the two groups were recorded at 3 mo and 6 mo after the
surgery.

Evaluation standards
Patient pain was scored using a digital pain scale: 0:  no pain; 1-3: mild pain; 4-6:
moderate pain; and 7-10: severe pain.

The  SF-36  (36-item Short  Form questionnaire)  was  developed by  the  Medical
Outcomes Study group[9]. This questionnaire assesses the quality of life of patients
with  36  items  addressing  the  following  eight  dimensions:  Physical  functioning,
physical role functioning, bodily pain, general health, vitality, social functioning,
emotional functioning, and mental health. Each domain has a score of 0 to 100 points.
A higher score corresponds to a higher quality of life.

Statistical analysis
Statistical analyses were performed using SPSS 22.0. Measurement data are expressed
as the mean ± SD. The SF-36 scores of  the two groups were compared using the
Wilcoxon rank-sum test. The pain scores of the two groups were compared using
repeated-measures  analysis  of  variance.  P  <  0.05  was  considered  statistically
significant.

RESULTS
A total of 78 patients were enrolled. The operation group enrolled 28 males and 11
females  with  an  average  age  of  48.7  years.  The  conservative  treatment  group
contained 29 males and 10 females with an average age of 50.2 years. The average
number of rib fractures in different locations was 5.6 (1.4) vs 5.4 (1.4). The average
number of rib fractures in different locations was 5.1 (1.3) vs 4.9 (1.2). There were no
statistically significant differences between the two groups (P > 0.05, Table 1).

The average number of fixed fractures in the operation group was 4.744 ± 0.715, the
total incision length was 7.667 ± 1.143 cm, the operation time was 60.385 ± 14.345 min,
the intraoperative blood loss was 38.461 ± 21.094 mL, and the time to chest  wall
drainage extraction was 30.769 ± 9.045 h. The chest drainage time was 34.154 ± 8.937 h,
and the amount of thoracic and chest wall drainage was 168.462 ± 54.413 mL (Table 2).
There were no perioperative deaths.

In the operation group, two patients had postoperative venous thrombosis of the
lower extremities, and no pulmonary embolism occurred. There were no incisions or
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Table 1  Comparison of clinical data between the two groups of patients, n (%)

Clinical information Surgery group (n = 39) Conservative group (n = 39) P value

Sex 0.071

Male 28 29

Female 11 10

Age 48.7 (9.6) 50.2 (10.1) 0.059

Rib fracture (root) 5.1 (1.3) 4.9 (1.2) 0.057

Rib fracture 5.6 (1.4) 5.4 (1.4) 0.054

Chest associated injury 0.065

Pulmonary contusion 27 25

Simple blood chest 15 14

Blood pneumothorax 8 6

Average chest cumulative AIS1 3 3 0.985

Chest injury2 0.073

Clavicle and upper limb fracture 5 5

Mild brain injury 2 3

Hepatic contusion 1 1

Spleen contusion 0 1

Tobacco use 16 15 0.075

1Chest cumulative abbreviated injury scale (AIS) refers to the sum of the AIS scores on the chest.
2Mild brain injury indicates a score of 13-15 points on the Glasgow Coma scale. The remaining abbreviated
injury scale scores were ≤ 2 points. AIS: Abbreviated injury scale.

deep tissue infections after the operation, and the rib plates were removed before the
fracture healed. Before the first stage of healing, three patients with incisions had
localized  fat  liquefaction  or  aseptic  necrosis  of  muscle  tissue.  Considering  that
postoperative muscle soft tissue injuries heal poorly, only partial debridement was
used, and no antibiotics were used; a smooth process of healing occurred.

Postoperative follow-ups by chest radiographs or chest computed tomography
scans did not show bone nonunion, thoracic deformities similar to the preoperative
deformities,  or  rib  plate  fractures  (Figure  1).  All  patients  in  this  study  had  no
postoperative thoracic deformity or abnormal breathing, and respiratory function was
significantly improved after treatment.

The level of physical activity in daily life was significantly higher after 3 mo in the
surgical group than in the conservative treatment group (27/39 vs 19/39, P < 0.05).
After 6 mo of treatment, the rate of pre-injury work in the traditional group was
64.10% (25/39), and the rate of pre-injury work in the surgical group was 94.87%
(37/39). Compared with conservative treatment, surgical treatment can achieve a
higher quality of life in the medium and long term.

It can be seen from Figure 2A and B that the quality of life scores of the operation
group were higher than those of the conservative group in all eight dimensions, at
both 3 mo and 6 mo after the procedure. The total SF-36 scores in the operation group
were higher than those in the conservative group at 3 mo and 6 mo after surgery;
these results indicate that the recovery rate of the patients in the operation group was
faster and that short-term and long-term effects were better than those of the patients
in the conservative group (Figure 3). To prove whether the results were statistically
significant, we performed a Wilcoxon rank-sum test on the two groups of data (Table
3). The indexes of the operation group were better than those of the conservative
group at 3 mo and 6 mo after surgery, and there was statistical significance (P < 0.05).

Comparison of pain scores
We performed a statistical analysis of the highest preoperative pain score and the pain
score 24 h after surgery and found that the pain score improved significantly after
surgery (P < 0.01) (Table 4).

From the general data that we found (Table 5), the pain scores of the surgical group
at each time point  were lower than those of  the conservative group.  Analysis  of
variance showed that  the difference in pain scores  between the two groups was
statistically significant (F = 363.017, P < 0.001), indicating that the effects of different
treatments on pain scores were mixed.

The differences in pain scores at different time points were statistically significant
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Table 2  Parameters related to surgery for the surgical group

Surgical parameter mean ± SD

Fixed 4.744 ± 0.715

Total incision length (cm) 7.667 ± 1.143

Operation time (min) 60.385 ± 14.345

Intraoperative bleeding (mL) 38.461 ± 21.094

Time to chest wall drainage extraction (h) 30.769 ± 9.045

Thoracic + chest wall drainage (mL) 168.462 ± 54.413

Time to chest drainage extraction(h) 34.154 ± 8.937

(F  = 84.830, P  < 0.001), indicating that the pain scores were different at each time
point.  Tests  with  within-subjects  effects  and tests  with  between-subjects  effects
showed significant interactions between different groups and at different time points
(F = 53.733, P < 0.001).

DISCUSSION
There are currently no global guidelines or consensus on surgical indications for rib
fractures.  The surgical  signs common in the current  study are the following:  (1)
Selective  patients  with a  flail  chest[10];  (2)  Patients  with non-continuous thoracic
fractures  involving three or  more double cortical  fractures  and displaced bones,
although surgical treatment compared with nonsurgical treatment can improve the
prognosis  of  patients  (acute  pain  relief,  reduction  of  pulmonary  infection,
hemothorax, empyema, respiratory failure, and tracheotomy)[11-13]; (3) Patients with rib
fractures requiring mechanical ventilation, although internal fixation of rib fractures
can shorten mechanical  ventilation time and reduce patient  mortality[14];  and (4)
Severe pain that is difficult to control[15,16]. However, the definition of acute pain is
rather vague, and there is no standard analgesic measure in clinical practice. The
clinical manifestations of patients with rib fractures are quite different. Even if the
imaging performance of rib fractures is relatively mild, the fractures can affect the
stability of  the thorax.  Additionally,  many patients may have severe respiratory
distress due to a long-term smoking history or primary pulmonary diseases such as
hypoxemia.  We believe that these patients have the "clinical  flail  chest”.  A large
number of studies have shown the need for surgical treatment of patients with flail
chest. We compared the prognosis of patients with severe non-flail chest rib fractures
treated with surgical fixation and conservative treatment and explored the medical
benefits of patients with severe rib fractures.

The "clinical flail chest” was used to emphasize the physiological changes caused
by rib fractures. The surgery was used to allow a better recovery. The SF-36 scores in
the operation group were better than those in the conservative group at 3 mo and 6
mo (P < 0.05), indicating that patients had excellent surgical treatment outcomes.

Pain is a clinically relevant observation index and serves as an evaluation index for
our treatment effect.  We compared the maximum preoperative pain score of  the
surgical group24 h after surgery and found that postoperative pain was significantly
relieved (P < 0.01). Surgical treatment relieves acute pain in the affected areas of the
patient. Surgeries for non-flail chest rib fractures were generally performed within 72
h after injury, so we compared the highest pain score before surgery with the highest
pain score within 72 h after injury; the differences were not statistically significant (P
> 0.05). The fractures (72 h, 1 wk, 2 wk, 4 wk, 6 wk, 3 mo, and 6 mo after surgery)
were significantly better in the surgery group than in the conservative group (P <
0.001). This shows that the surgical treatment of "clinical flail chest" is necessary to
relieve pain and improve the quality of life of patients.

Some patients of our surgical treatment group were able to rise from the bed one
day after  surgery,  and it  can be seen from the SF-36 scores  and pain scores  that
patients  with severe non-continuous thoracic  rib fractures recovered faster  after
surgery than patients with conservative treatment. The rapid relief of pain helps
patients to cough and excrete sputum, recover quickly, and be more optimistic about
treatment;  these  benefits  reduce  the  incidence  of  some  complications,  such  as
prolonged bed rest caused by pressure ulcer, hypostatic pneumonia, and more severe
infections, especially in older patients. Fast track surgery[17] has developed rapidly in
recent  years,  and we believe that  surgical  treatment  is  also  in  line  with the  FTS
requirements.
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Figure 1

Figure 1  Imaging findings of patients with rib fractures. A: Three-dimensional reconstruction of the chest computed to mographyimages shows that the patient
had rib fractures; B: Chest radiograph indicating the position of the rib.

Some scholars  have  performed many studies  on  the  surgical  treatment  of  rib
fractures; Qiu et al[18] performed a retrospective comparison of 124 cases of non-flail
chest rib fractures, and they believe that patients with thoracic surgery have faster
fracture healing,  less  pain,  fewer lung infections,  and better  clinical  results  than
patients without the surgery. Pieracci et al[13] believed that early surgical treatment of
severe non-flail chest rib fractures can reduce the incidence of respiratory failure and
intracranial hemorrhage in patients, which can improve the prognosis of patients.
Moya et al[16], after evaluating the benefits of rib fracture surgery by the number of
analgesic drugs, believe that the need for analgesic drugs after the operation is fixed
in patients with multiple rib fractures and that severe pain is one of the surgical
indications.

The limitations of this paper is its retrospective nature with a relative small number
of patients, so multicenter studies with a large number of samples, long-term follow-
up, and RCT design are needed to fully confirm this conclusion.

In summary, we believe that in clinical practice, we should pay more attention to
the physiological  function and clinical  manifestations of patients with severe rib
fractures. For patients with severe non-flail chest rib fractures, surgical treatment is
effective. However, there are some factors, such as the high cost of surgery, the cost-
to-benefit ratio, and the evaluation methods and fixation methods for severe non-flail
chest rib fractures, that need to be considered. We need more prospective experiments
in patients from multiple trauma centers and collaborative research to confirm our
findings.
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Table 3  Comparison of SF-36 scores between the surgical group and the conservative group

Dimension Surgery group (n = 39) Conservative group (n = 39) Z/t P value

PF

Postoperative 3 mo 52.44 (6.77,60.00) 50.00 (50.00,50.00) -1.810 0.070

Postoperative 6 mo 65.00 (65.00,70.00)d 55.00 (50.00,55.00)d -6.850 0.000b

RP

Postoperative 3 mo 25.00 (0.00,50.00) 25.00 (0.00,25.00) -2.019 0.043a

Postoperative 6 mo 25.00 (25.00,50.00)d 25.00 (0.00,25.00)d -3.380 0.001b

BP

Postoperative 3 mo 52.00 (41.00,52.00) 41.00 (31.00,52.00) -2.829 0.005b

Postoperative 6 mo 62.00 (52.00,74.00)d 41.00 (31.00,52.00)d -5.386 0.000b

GH

Postoperative 3 mo 60.00 (50.00,65.00) 55.00 (45.00,65.00) -2.071 0.038a

Postoperative 6 mo 72.00 (65.00,72.00)d 55.00 (50.00,65.00)d -5.838 0.000b

VT

Postoperative 3 mo 50.00 (45.00,55.00) 40.00 (35.00,45.00) -3.922 0.000b

Postoperative 6 mo 60.00 (55.00,60.00)d 45.00 (45.00,50.00)d -6.960 0.000b

SF

Postoperative 3 mo 62.50 (62.50,62.50) 62.50 (50.00,62.50) -3.092 0.002b

Postoperative 6 mo 75.00 (62.50,75.00)d 62.50 (50.00,62.50)d -5.259 0.000b

RE

Postoperative 3 mo 33.33 (33.33,33.33) 0.00 (0.00,33.33) -3.983 0.000b

Postoperative 6 mo 66.70 (33.33,66.70)d 33.33 (0.00,33.33)d -4.940 0.000b

MH

Postoperative 3 mo 56.00 (52.00,60.00) 52.00 (48.00,56.00) -3.199 0.001b

Postoperative 6 mo 64.00 (60.00,64.00)d 52.00 (52.00,56.00)d -6.810 0.000b

SF-36 total score

Postoperative 3 mo 393.57 ± 68.51 335.12 ± 83.11 3.389 0.001b

Postoperative 6 mo 493.07 ± 69.97d 363.64 ± 72.02d 8.050 0.000b

aP<0.05, Surgery groupvsconservative group.
bP<0.01, Surgery groupvsconservative group.
dP<0.05, preoperative results vs 3 mo after treatment. PF: Physical functioning; BP: Bodily pain; RP: Physical role functioning; GH: General health; VT:
Vitality; SF: Social functioning; RE: Emotional functioning; MH: Mental health.

Table 4  Comparison of preoperative pain score and postoperative pain score at 24 h in the surgical group

VA score t P value

Highest preoperative pain 6.51 (0.60) 9.064 < 0.01

Postoperative pain score at 24 h 5.48 (0.64)

Table 5  Pairs of pain scores at different time points in the two groups

Time Surgical group Conservative group

The highest score of preoperative pain (the highest pain score within 72 h after injury) 6.51 (0.60) 6.31 (0.57)

Pain score at 72 h postoperatively (pain score 1wk after injury) 3.95 (0.72)d 5.46 (0.55)ad

Pain score at 2wk after surgery (2 wk pain score after injury) 2.95 (0.39)d 4.67 (0.53)ad

Pain score at 4wk after surgery (4 wk post-injury pain score) 2.54 (0.51)d 3.92 (0.48)ad

Pain score at 6wk after surgery (6 wk post-injury pain score) 1.87 (0.34)d 3.33 (0.48)ad

Pain score at 3 mo after surgery (pain score after 3 mo) 0.90 (0.45)d 2.92 (0.27)ad

Pain score at 6 mo postoperatively (pain score after 6 mo) 0.36 (0.49)d 2.05 (0.65)ad

aP < 0.05vsthe surgery group.
dP < 0.05 vs the highest preoperative pain score.
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Figure 2

Figure 2  Comparison of the SF-36 scores in each of the dimensions between the two groups after the injury. A: 3 mo after the injury; B: 6 mo after the injury.
S-Group: Surgery group; C-Group: Conservation group; PF: Physical functioning; BP: Bodily pain; RP: Physical role functioning; GH: General health; VT: Vitality; SF:
Social functioning; RE: Emotional functioning; MH: Mental health.
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Figure 3

Figure 3  Comparison of total SF-36 scores between the two groups at 3 and 6 mo after surgery/injury. S-Group: Surgery group; C-Group: Conservation group.

ARTICLE HIGHLIGHTS
Research background
Rib fracture is caused by a large force impacting the chest wall and is a typical chest injury,
accounting for 40%-80% of chest traumas. The severity of injury varies with the number of rib
fractures,  the presence or absence of angulation, and the age and physical condition of the
patient; the injury may be accompanied by severe complications.

Research motivation
There  are  two  types  of  treatments  for  rib  fractures:  Surgical  treatment  and  conservative
treatment. Surgical treatment involves rib fracture internal fixation in the literature, and this
method is often reported in select patients with injuries to the flail chest. Conservative treatment
includes  analgesia  and ventilator  support.  The clinical  manifestations  of  patients  with rib
fractures vary widely.

Research objectives
Some patients who meet the diagnostic criteria for an image of flail chest have no abnormal
breathing, have satisfactory pain management, and have mild respiratory complications. In
contrast,  many  patients  have  inadequate  long-term  analgesia,  respiratory  distress,  and
hypoxemia due to a long-standing substantial  smoking history or the presence of  primary
pulmonary diseases;  analgesic treatment is not valid in these patients.  Even if  the imaging
findings of rib fractures are relatively mild, rib fractures may cause severe position limitation,
respiratory distress, and hypoxemia. Even further, mechanical ventilation may be needed, so the
"clinical flail chest" condition should receive more attention.

Research methods
Seventy-eight patients from our hospital with severe non-continuous thoracic rib fractures from
September 2016 to September 2018 were enrolled in our study. Thirty-nine patients underwent
surgical  treatment,  and 39 underwent  conservative surgery.  The surgical  treatment  group
received surgery performed with titanium plates,  and the screws were inserted with open
reduction and internal  fixation.  The conservative  treatment  group received analgesia  and
symptomatic treatment. The pain scores at 72 h, 1 wk, 2 wk, 4 wk, 6 wk, 3 mo, and 6 mo were
compared, and the SF-36 quality of life scores were compared at the 3rd and 6th months.

Research results
Pain relief in the surgical group was significantly better than that in the conservative group at
each time point. The SF-36 scores were significantly higher in the conservative group than in the
surgical group at1mo and 6 mo.

Research conclusions
Patients with severe non-flail chest rib fractures have a better quality of life following surgical
treatment  than following conservative treatment,  and surgical  treatment  is  also useful  for
relieving pain.

Research perspectives
We should pay more attention to the physiological functions and clinical manifestations of
patients with severe rib fractures. In patients with non-flail chest rib fractures, surgical treatment
is feasible and effective.
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