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Abstract:

This case report presents a case of tracheal obstruction following severe pancreatitis and describes the condition and airway
management of an adult patient from the emergency department to the intensive care unit (ICU), from airway management
to pre-operative ECMO implantation to intraoperative ECMO Weaning. Transselective venovenous extracorporeal
membrane oxygenation (VV ECMO) effectively mitigates the risks associated with tracheotomy, thereby creating a safe
setting for tracheal reconstruction surgery. This case report delves into the mechanisms, characteristics, diagnosis, and
treatment of tracheal stenosis. Additionally, a potential association between tracheal stenosis and pancreatitis is explored.
Tracheotomy supported by VV ECMO to ensure ventilation, emerges as a viable alternative.
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Introduction

AP is an acute inflammatory condition characterized by the self-digestion
of pancreatic tissue, leading to a systemic inflammatory response.’® TS
is an obstructive upper airway disease that can be life-threatening.* Severe
cases of TS are rare and typically present as respiratory dysfunction.®
Currently, the main cause of TS is believed to be the result of repeated
injury and repair of the tracheal mucosa and abnormal wound healing
such as granulation tissue proliferation.#8 ECMO is mainly used to
provide continuous extracorporeal respiratory and circulatory support to
maintain life in patients with respiratory and/or cardiovascular failure,
and is usually used in patients with severe acute respiratory distress
syndrome (ARDS)."8

In this article, we present a case study of a patient who developed severe
tracheal stenosis two months after surgery for severe pancreatitis. The
patient underwent a successful tracheal reconstruction with ECMO
support. It is important to note that tracheal stenosis following pancreatitis
is an extremely rare occurrence. Our focus was on exploring the
relationship between tracheal stenosis and pancreatitis, discussing the
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selection of surgical methods, managing the patient’s airway, and
highlighting the application of ECMO.

Case presentation

A 31-year-old male was admitted to our hospital's emergency department
in May 2023 with dyspnea and confusion. The patient’s family
complained of shortness of breath for 7 days after activities, which was
significantly aggravated in the past 3 days, accompanied by a cough and
difficulty in coughing up phlegm. Upon admission, physical examination
revealed the presence of three obvious concave signs, profuse sweating
throughout the body, and wheezing rales in both lungs. Additionally, a 10
cm surgical scar and peri-pancreatic drainage tube were observed in the
left abdominal region. On arrival, his oxygen saturation in room air, was
90%, and his heart rate (HR) was 121 bpm. The initial blood pressure
(BP) readings were 226/113 mmHg. Immediate management of the
patient included high-flow non-invasive oxygen therapy and urapidil
infusion, which resulted in immediate improvement in breathing, an
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increase in SpO2 to 100%, and a decrease in blood pressure to 182/99
mmHg.

The patient was admitted to our hospital at the end of January 2023 with
acute pancreatitis, complicated by pulmonary infection and respiratory
failure. Following pancreatic puncture drainage, anti-infection treatment,
blood transfusions, and six days of tracheal intubation, the patient’s
condition improved. However, the fever recurred later, and the condition
gradually deteriorated. In early March, surgical intervention was
performed to remove necrotic pancreatic tissue and drain the peri-
pancreatic abscess. On the second postoperative day, the patient
developed acute peritonitis, sepsis, and multiple organ failure.
Laparoscopic exploration, removal of pancreatic necrotic tissue, abscess
incision and drainage, and jejunostomy surgery are all performed in an
emergency. After six days of mechanical ventilation via tracheal
intubation, the patient was successfully weaned and showed gradual
improvement. He was discharged in mid-April but still had a
peripancreatic drainage tube in place. The patient was in good health prior
to admission.

Immediate chest CT and three-dimensional reconstruction of the trachea
revealed significant tracheal stenosis (below the cricoid cartilage), with
no apparent abnormalities in the rest of the trachea(Figure2 a). Abdominal
CT showed resolution of exudative lesions in the abdominal cavity,
decreased ascites, and improvement in mesenteric edema. The patient was
transferred to the ICU because of confusion consciousness gradually
improved, and oxygen saturation increased following sputum aspiration,
high-flow noninvasive mechanical ventilation, and oxygen therapy.

A multidisciplinary team comprising critical care physicians, respiratory
physicians, cardiothoracic surgeons, anesthesia teams, and ENT surgeons,
consulted at the bedside in the ICU, with special focus on airway
management. Given the patient’s short neck, severe stenosis below the
cricoid cartilage, and the potential inability of our smallest tracheal tube
to pass through the narrowed lumen, our primary concern was the risk of
rapid respiratory failure in the event of failed intubation leading to airway
bleeding. Tracheotomy, although initially considered, was deemed
excessively risky because of its high potential for bleeding and asphyxia.
Bronchoscopic balloon dilatation was also considered but was deemed
highly likely to fail because of the severity of the stenosis, potentially
causing treatment delays. Therefore we needed a new method to ensure
adequate ventilation. Hence, we reached out internal ECMO team and
proposed an individualized approach after extensive deliberation. This
approach involved a predetermined VV ECMO cycle under local
anesthesia, followed by transfer to the operating room for the induction
of general anesthesia with ECMO support. The patient then underwent
the classical procedure of tracheal resection and end-to-end anastomosis,
and specimens were collected for pathological evaluation. After the
procedure, the patient received further treatment in the ICU. The patient’s
family provided informed consent for the proposed plan, acknowledging
its associated risks and benefits.

After administering sedation, the patient was positioned supine with the
head tilted to the left side and the right lower limb abducted and externally
rotated. The right internal jugular vein and right femoral vein were used
as catheters. Following local anesthesia with 2% lidocaine, ECMO
catheters were placed under ultrasound guidance and heparin saline was
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injected. The flow rate was gradually adjusted from 0.5 L/min. When the
flow rate reached 3.45 L/min, ECMO functioned effectively, achieving a
blood oxygen saturation of 100%, and the catheter was secured in place.

An unexpected occurred upon admission to the operating room. Blood
oxygen saturation decreased from 100 percent to 78 percent, while vital
signs remained stable. Suspecting inadequate blood volume or
recirculation as potential causes, 2.0 u of suspended red blood cells
without white blood cells and 1,000 ml of sodium lactate Ringer solution
were given to replenish the blood volume. Additionally, we adjusted the
blood flow rate to 3.6 L/min, resulting in a gradual increase in the blood
oxygen saturation to 96 percent. With the patient’s blood oxygen restored,
the procedure commenced with the patient in the supine position.
Tracheotomy was performed under local anesthesia, followed by
intubation and mechanical ventilation to maintain a blood oxygen
saturation above 95 percent. Minor intraoperative bleeding was also
observed. The patient was weaned from ECMO as soon as possible to
prevent ECMO-related complications and alleviate the financial burden
on the patient’s family. The ECMO blood flow rate was reduced to 1.5
L/min, then turned off completely, while the patient’s oxygen saturation
remained stable at 98 percent. After a total operative time of 1.5 hours,
successful weaning from ECMO was achieved. Following satisfactory
general anesthesia, a vertical incision of approximately 6 cm in length was
made in the neck, up to the thyroid cartilage down to the
suprasternal fossa, and the trachea was incised upwards along the
endotracheal tube. The thickened tracheal wall was approximately 2 cm
in long. The stenotic trachea was resected and the posterior and lateral
walls of the trachea were anastomosed with a 3-OPDS suture. Adequate
hemostasis was achieved and the incision was thoroughly irrigated before
layer-by-layer closure. The lower jaw was fixed with a No.10 suture and
the neck was positioned in a forward flexed position. Intraoperative
bleeding was minimal and blood oxygen saturation remained above 95
percent throughout the procedure.

Following the surgical procedure, the patient was admitted to the ICU for
ongoing treatment while still intubated. The following day, the patient
regained full consciousness and was able to breathe spontaneously
without any shortness of breath, asthma, or surgical
complications(Figure2 b). Subsequent examination using an electronic
bronchoscope revealed that the patient’s airway was unobstructed, and no
significant narrowing was observed. Following extubation, the patient did
not experience any discomfort such as difficulty in breathing.

When the patient's condition stabilized, he was transferred to the general
respiratory ward for further treatment and evaluation of his pancreatic
disease. Currently, the patient’s pancreatic abscess has been completely
drained, and a re-examination has shown significant improvement. The
peripancreatic drainage tube was removed based on the recommendations
of hepatobiliary surgeons. Subsequent treatment proceeded smoothly.
Histopathological examination of the resected specimen showed chronic
mucosal inflammation with squamous metaplasia, obvious fibrous
connective tissue hyperplasia, and several trabecular bone formations on
the lateral side of the cricoid cartilage, however no tumors were
found(Figurel).

Page 2 of 6



Clinical Case Reports and Reviews.

Copy rights@ Yi Zhang, et al,

Figure 1. Pathological examination showed chronic mucosal inflammation with squamous metaplasia, obvious fibrous connective tissue hyperplasia,
and several trabecular bone formations on the lateral side of the cricoid cartilage, but no tumor was found.

During a follow-up examination conducted 5 months after the surgery, no new narrowing of the airway was detected, and there was a significant

improvement in tracheal stenosis compared to the preoperative condition (Figure2 c).

LY

Figure 2. (a)A CT examination on admission revealed significant narrowing of the trachea (below cricoid cartilage level). (b)A post-operative CT
examination revealed that the trachea was intubated, the extent of tracheal stenosis was reduced compared to before, and there was new edema and
drainage tube shadowing in the soft tissue of the anterior neck. (c)A CT examination 5 months after surgery showed that the trachea (level below the
cricoid cartilage) was slightly narrow, which was significantly better than before surgery, and the edema of the anterior cervical soft tissue subsided.

Discussion

This case report describes a patient who developed severe tracheal
stenosis two months after undergoing tracheal intubation, mechanical
ventilation, and surgical treatment for severe acute pancreatitis. The
occurrence of severe tracheal stenosis during the subsequent treatment of
acute pancreatitis raises questions about the potential connection between
the two conditions. AP is an acute inflammatory process characterized by
the self-digestion of pancreatic tissue.!® The primary systemic
complications include systemic inflammatory response syndrome (SIRS),
sepsis, multiple organ dysfunction syndrome (MODS), intra-abdominal
hypertension (IAH), and abdominal compartment syndrome (ACS). Local
complications were mainly related to fluid accumulation in the pancreas
peri-pancreas and tissue necrosis. Other complications include
gastrointestinal bleeding, abdominal bleeding, biliary obstruction,
intestinal obstruction, and intestinal fistula, etc.3° TS is an obstructive
upper airway disease that typically results from repeated damage and
repair of the tracheal mucosa and proliferation of granulation tissue.*$
Various causes can lead to TS, including tracheotomy, tracheal
intubation, tracheal trauma or surgery, inhalation injury, infectious
causes, and immune-related factors (such as granulomatosis with
polyangiitis, systemic lupus erythematosus, relapsing polychondritis,
sarcoidosis, and IgG4-related disease). Prolonged mechanical ventilation
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with endotracheal intubation is the most common cause of TS.4610.11
Major risk factors include diabetes mellitus, prolonged intubation, the use
of large types of catheters, recurrent respiratory tract infections, advanced
age, gastroesophageal reflux, steroid treatment, etc.!*13 The patient
reported in this case had complications involving multiple systems of the
body, including the respiratory system. Although he had undergone
tracheal intubation, the development of such severe stenosis following
intubation was extremely rare. We considered the possibility that
pancreatitis could contribute to or worsen the tracheal stenosis. In a
literature review, we came across a case report by Yasuo describing a
patient with tracheal stenosis due to autoimmune pancreatitis. Bronchial
biopsy revealed diffuse infiltration of plasma cells, lymphocytes, and
fibrotic eosinophils. Immunostaining revealed infiltration of several
1gG4-positive plasma cells, ruling out the possibility of coexisting
sarcoidosis and the significant impact of steroid therapy.'* This finding
suggests a possible direct relationship between autoimmune pancreatitis
and tracheal stenosis. The repair process of tracheal injury is a highly
coordinated wound healing process, and comorbidity and critical illness
can disrupt its balance and lead to abnormal scar formation. Currently,
there is no evidence of direct relationship between acute pancreatitis and
tracheal stenosis. However, the systemic inflammatory response triggered
by pancreatitis, along with the resulting multi-organ damage including the
respiratory system, and the increased blood glucose levels due to impaired
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islet function, may indirectly contribute to the occurrence and worsening
of tracheal stenosis. This case suggests a potential connection between
pancreatitis and tracheal stenosis that warrants further confirmation.

The primary symptoms of TS include varying degrees of dyspnea and
shortness of breath, accompanied by cough, wheezing, and increased
respiratory secretions, which are exacerbated by physical activity.>1® The
patient was admitted to the hospital because of shortness of breath, and a
CT examination revealed severe tracheal stenosis. The treatment for TS
varies depending on the etiology, location, and severity of the stenosis,
with surgery being the main approach. Surgical techniques included
airway stenting, balloon dilatation, and tracheal resection. Endoscopic
balloon dilation is the main treatment method known for its simplicity,
effectiveness, and short procedure duration.'® However, it is typically
used in patients with mild stenosis (stage 1 or 2), in early immature lesions
or soon after an airway reconstruction procedure to prevent restenosis. 18
In this particular case, considering the patient’s severe tracheal stenosis,
endoscopic balloon dilation was not suitable. Tracheal resection and end-
to-end anastomosis (TRE) are the standard treatments for tracheal
stenosis, known for their lower restenosis rates compared to endoscopic
treatment.”-20 After evaluation, we concluded that TRE was the most
appropriate surgical approach.

Hypoxemia and asphyxia are the primary causes of mortality in these
patients.!> The key to treatment is ensuring adequate oxygenation,
ventilation, and emergency surgical intervention.*>?! Surgical resection
of tracheal stenosis cannot be safely performed without adequate
ventilation. Conventional airway management techniques, such as nasal
oxygenation, mask ventilation, supraglottic airway devices, laryngeal
masks, endotracheal intubation, and tracheotomy, are typically suitable
for patients with mild airway obstruction.>22 However, due to the
patient’s near-complete tracheal stenosis below the cricoid cartilage,
tracheal intubation and tracheotomy carry a significant risk of hemorrhage
and asphyxia. Anesthesia induction could result in complete occlusion of
the airway, and the application of the appeal method may not guarantee
adequate ventilation. In such cases, extracorporeal ECMO may be a
suitable option.

ECMO is mainly used to provide continuous extracorporeal respiratory
and circulatory support to maintain life in patients with respiratory and/or
cardiovascular failure, commonly seen in severe ARDS.”® The two main
ECMO modes are veno-arterial (VA) ECMO and veno-venous (VV)
ECMO. In VA ECMO, venous blood is withdrawn, oxygenated, and
returned to the arterial system to provide circulatory and respiratory
support, which is a heart-lung replacement mode.?21.22 Compared to the
VA mode, VV ECMO solely offers extracorporeal respiratory support,
avoiding the risk of arterial injury and causing fewer hemodynamic
disturbances.??® The choice of ECMO mainly depends on the urgency
and necessity of circulatory support.?® In this case, considering the
patient’s intact circulatory function, we opted for VV ECMO. Following
the initiation of ECMO, the patient’s oxygen saturation was
100%. However, it dropped upon arrival at the operating room. We
suspected recirculation or insufficient blood volume as possible causes,
and observed that the oxygen saturation returned to normal after blood
transfusion, fluid resuscitation, and flow adjustment. We performed
tracheotomy with ECMO support, which resulted in the stabilization of
blood oxygen levels following intubation. Considering the potential
complications associated with long-term ECMO use (and long-term
intubation), such as renal failure requiring continuous hemofiltration,
bacterial pneumonia, bleeding, sepsis, hemolysis, liver dysfunction, leg
ischemia, and venous thrombosis, we aimed to wean the patient off
ECMO as soon as feasible.?! The incidence of complications with ECMO
for short periods is relatively low, and early weaning can reduce the
likelihood of complications and minimize hospitalization costs.?! The
utilization of ECMO in the treatment of tracheal stenosis offers notable
advantages. First, it can be employed in cases of severe tracheal stenosis
where oxygenation through the trachea is not possible, providing valuable
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time for strategy formulation and implementing appropriate treatment
measures.”?* Second, it allows for satisfactory oxygenation during
tracheotomy, circumventing the risk of bleeding and asphyxia. When
conventional ventilation methods are difficult to complete or there are
serious risks of uncontrollability, tracheotomy supported by ECMO
may represent a reasonable and effective approach.

In summary, we present a case of severe tracheal stenosis following
pancreatitis in which acute pancreatitis may indirectly lead to the
occurrence and exacerbation of tracheal stenosis. In complex ventilation
scenarios, ECMO can guarantee adequate oxygenation, allowing time for
appropriate treatment. During the surgery, we performed tracheotomy
with ECMO support to ensure proper ventilation. It has been shown that
this may be a reasonable approach. In the development of cardiothoracic
surgery, surgical risks have been controlled through multidisciplinary
collaboration and technological advances, enabling increasingly
sophisticated cardiothoracic surgery to be performed safely.? This case
report serves as an example of this evolving trend, which will continue in
the future.

Acknowledgement

We express our gratitude to the patient who kindly provided consent for
this case to be presented in this report.

Abbreviation: AP, Acute pancreatitis; TS, Tracheal stenosis; ICU,
intensive care unit; ECMO, Extracorporeal membrane oxygenation; VV
ECMO, venovenous extracorporeal membrane oxygenation; ARDS,
acute respiratory distress syndrome; HR, heart rate; BP, blood pressure;
SIRS, systemic inflammatory response syndrome; MODS, multiple
organ dysfunction syndrome; 1AH, intra-abdominal hypertension; ACS,
abdominal compartment syndrome; TRE, Tracheal resection and end-to-
end anastomosis ; VA, veno-arterial

Author contributions

Conceptualization:BoHao Yang.

Supervision: Jialong Huang, Yang Hu, Zhichao Ni.
Validation: Fengging Liao, XiaFei Li, Xi Xia.
Visualization: Yi Zhang.

Writing — original draft: BoHao Yang, Yi Zhang.

Writing — review & editing: Jialong Huang, Fengqing Liao.

Funding Statement : The article didn't receive any forms of financial
support.

Conflict of interest statement
The Author(s) declare(s) that there is no conflict of interest.
Data availability statement

Supporting data can be requested by emailing the corresponding author
for reasonable claims.

Ethics approval and consent to participate

Verbal informed consent was obtained from the patient's family for
participation.

Consent for publication

Verbal informed consent was obtained from the patient for the publication
of this case report and any accompanying images.

References

1. Lankisch PG, Apte M, Banks PA. Acute pancreatitis. Lancet.
2015;386(9988):85-96.
2. YanLL,Jin XX, Yan XD, Peng JB, Li ZY, He BL. Combined

Page 4 of 6



Clinical Case Reports and Reviews.

10.

11.

12.

13.

14.

use of extracorporeal membrane oxygenation with
interventional surgery for acute pancreatitis with pulmonary
embolism: A case report. World J Clin Cases.
2022;10(12):3899-3906.

Mederos MA, Reber HA, Girgis MD. Acute Pancreatitis: A
Review. JAMA. 2021;325(4):382-390.

Fan Y, Li X, Fang X, et al. Antifibrotic Role of Nintedanib in
Tracheal Stenosis After a Tracheal Wound. Laryngoscope.
2021;131(9):E2496-E2505.

James P, Parmar S, Hussain K, Praveen P. Tracheal Stenosis
after Tracheostomy. Br J Oral Maxillofac Surg. 2021;59(1):82-
85.

Marchioni A, Tonelli R, Andreani A, et al. Molecular
Mechanisms and Physiological Changes behind Benign
Tracheal and Subglottic Stenosis in Adults. Int J Mol Sci.
2022;23(5):2421.

Yamada Y, Ohata T, Kitahara M, Kohata H, Kumasawa J,
Kohno M. Venovenous extracorporeal membrane oxygenation
for the management of critical airway stenosis. J Artif Organs.
2018;21(4):479-481.

White A, Fan E. What is ECMO. Am J Respir Crit Care Med.
2016;193(6):P9-P10.

Greenberg JA, Hsu J, Bawazeer M, et al. Clinical practice
guideline: management of acute pancreatitis. Can J Surg.
2016;59(2):128-140.

Carpenter DJ, Hamdi OA, Finberg AM, Daniero JJ.
Laryngotracheal stenosis: Mechanistic review. Head Neck.
2022;44(8):1948-1960.

Natt B, Knepler J Jr, Kazui T, Mosier JM. The Use of
Extracorporeal Membrane Oxygenation in the Bronchoscopic
Management of Critical Upper Airway Obstruction. J
Bronchology Interv Pulmonol. 2017;24(1):e12-e14.

Ugur Chousein EG, Ozgiil MA. [Postintubation tracheal
stenosis]. Tuberk Toraks. 2018;66(3):239-248.

Hong PY, Huang MH, Zhan FF, Lin YL, Qiu SZ, Zhang XB.
Case series: Montgomery T-tube placement for subglottic
tracheal stenosis: a report of 3 cases. Medicine (Baltimore).
2023;102(2):e32680.

Ito M, Yasuo M, Yamamoto H, et al. Central airway stenosis in
a patient with autoimmune pancreatitis. Eur Respir J.
2009;33(3):680-683.

Auctores Publishing LLC — Volume 18(3)-438 www.auctoresonline.org
ISSN: 2690-4861

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Copy rights@ Yi Zhang, et al,

Liang L, Su S, He Y, et al. Early extracorporeal membrane
oxygenation as bridge for central airway obstruction patients
caused by neck and chest tumors to emergency surgery. Sci Rep.
2023;13(1):3749.

Manning A, Wehrmann DJ, Hart CK, Green GE. Innovations
in Airway Surgery. Otolaryngol Clin  North  Am.
2019;52(5):923-936.

Liang W, Hu P, Guo W, Su Z, Li J, Li S. Appropriate treatment
sessions of flexible bronchoscopic balloon dilation for patients
with nonmalignant central airway stenosis. Ther Adv Respir
Dis. 2019;13:1753466619831966.

Bitar MA, Al Barazi R, Barakeh R. Airway reconstruction:
review of an approach to the advanced-stage laryngotracheal
stenosis. Braz J Otorhinolaryngol. 2017;83(3):299-312.
Ferreirinha J, Caviezel C, Weder W, Opitz I, Inci I.
Postoperative outcome of tracheal resection in benign and
malignant  tracheal  stenosis.  Swiss  Med  WkKly.
2020;150:w20383.

Ahn HY, Su Cho J, Kim YD, | H. Surgical outcomes of post
intubational or post tracheostomy tracheal stenosis: report of 18
cases in single institution. Ann Thorac Cardiovasc Surg.
2015;21(1):14-17.

Malpas G, Hung O, Gilchrist A, et al. The use of extracorporeal
membrane oxygenation in the anticipated difficult airway: a
case report and systematic review. Can J Anaesth.
2018;65(6):685-697.

Chakalov I, Harnisch LO, Meyer AC, Moerer O. Preemptive
veno-venous ECMO support in a patient with anticipated
difficult airway: A case report. Respir Med Case Rep.
2020;30:101130.

Rinieri P, Peillon C, Bessou JP, et al. National review of use of
extracorporeal membrane oxygenation as respiratory support in
thoracic surgery excluding lung transplantation. Eur J
Cardiothorac Surg. 2015;47(1):87-94.

Shirasaki K, Hifumi T, Kato T, Ishimatsu S. Central airway
obstruction treated with initial support by venovenous
extracorporeal membrane oxygenation. BMJ Case Rep.
2021;14(3):e237282.

Rajab TK, Bedeir K, Taghavi FJ, Dunning JJ. Combined
Tracheal Resection and Coronary Artery Bypass With ECMO
Support. Ann Thorac Surg. 2019;108(6):e365-e367.

Page 5 of 6



Clinical Case Reports and Reviews. Copy rights@ Yi Zhang, et al,

Ready to submit your research? Choose Auctores and benefit from:

fast, convenient online submission

rigorous peer review by experienced research in your field
rapid publication on acceptance

authors retain copyrights

unique DOI for all articles

immediate, unrestricted online access

This work is licensed under Creative
Y Commons Attribution 4.0 License
To Submit Your Article Click Here: M

YVVVYVYYVY

DOI:10.31579/2690-4861/438 i _
At Auctores, research is always in progress.

Learn more https://auctoresonline.org/journals/international-journal-of-
clinical-case-reports-and-reviews

Auctores Publishing LLC — Volume 18(3)-438 www.auctoresonline.org
ISSN: 2690-4861 Page 6 of 6


file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://auctoresonline.org/submit-manuscript?e=66
https://auctoresonline.org/journals/international-journal-of-clinical-case-reports-and-reviews
https://auctoresonline.org/journals/international-journal-of-clinical-case-reports-and-reviews

