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Objective: To introduce a novel method of modified through and through suture with collagen sutures in conjunction with anterior 
chondrectomy of auricular pseudocyst and assess its therapeutic efficacy.
Subjects and Methods: The study comprised 87 patients with unilateral auricular pseudocyst, treated in our department from 
December 2019 to November 2021. Following anterior chondrectomy of the cyst, modified through and through suture was performed 
using collagen sutures. Evaluation of successful resolution of the problem, assessment of complications, recurrence, and ultimate ear 
cosmesis was undertaken with a minimum of 6 months follow-up.
Results: There were 83 males and 4 females, ages ranged from 26–78 years old, with a median age of 41 years. The right and 
left ears were affected in, 52 and 35 patients, respectively. Local skin color deepening was found in 15 patients within 3 
months, which returned to normal within 5 months. During the follow-up, such complications as anaphylaxis, hematocele in 
the surgical cavity, incision infection, and deformity were not observed in any patients. All patients were cured with a single 
operation without relapse.
Conclusion: The modified through and through suture with collagen sutures in conjunction with anterior chondrectomy of an 
auricular pseudocyst is characterized by a straightforward, single-stage operation, with no relapses, few complications, restoration of 
normal ear cosmesis, and high patient acceptance.
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Introduction
As a benign lesion typically located in the upper half of the anterior ear cartilage, an auricular pseudocyst is 
pathophysiologically manifested as a sterile, intercartilaginous serous fluid-filled cavity without epithelial lining. 
Its pathogenesis has not been fully clarified but has been postulated to result from local trauma.1 The cystic mass 
is often filled with yellowish or colourless fluid. Treatment has evolved from simple aspiration or incision and 
drainage which almost inevitably caused reaccumulation, to aspiration combined with pressure dressing, local 
steroid injection, and anterior chondrectomy.2–4 Specifically, anterior chondrectomy has been favored by surgeons 
due to a low recurrence rate using a straightforward, curative operation.2,5 Nevertheless, the development of 
postoperative hematocele-induced complications such as infection, swelling, and auricular deformity often 
occur.2,3 To address this problem, fixation with such materials as splints,6 rubber sheets,5 buttons,7,8 and plastic 
sheets9 have been employed following anterior chondrectomy, achieving some beneficial effects. However, these 
methods have added a somewhat complicated step, requiring postoperative return visits, yet they have been unable 
to completely avoid some complications. In our department, “through-and-through” collagen sutures have been 
used following anterior chondrectomy to close and obliterate the potentially dead space of the excised pseudocyst. 
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The intent of the present study was to review the short and medium-term follow-up results of this treatment, 
specifically with regard to recurrence, complications and ultimate cosmetic outcome.

Materials and Methods
This retrospective study comprised 87 patients with unilateral auricular pseudocysts who were operatively treated at 
Suzhou Hospital of Anhui Medical University from December 2019 to November 2021. The exclusion criteria were as 
follows: 1) patients with preoperative local infection, 2) those with severe hematological diseases, and 3) those with 
simultaneous critical illness. An informed valid and written consent was obtained from all patients, and patients whose 
photographs were used provided informed consent for the images to be published. This study was approved by the 
Human Ethical Committee of Suzhou Hospital Affiliated to Anhui Medical University and was conducted according to 
the Declaration of Helsinki.

Surgical Procedure
The patient was in a supine position with the affected ear facing upwards, and a drape was placed after local 
disinfection (Figure 1A). The external auditory canal, posterior sulcus of the auricle, and cyst surface were 
locally anesthetized using 2% lidocaine hydrochloride combined with 1:100,000 epinephrine. An arcuate incision 
was made at the fold of the helix closest to the cyst in a straight-line (or at the anthelix closest to the cyst if the 
cyst was located in the cavity of auricular concha), and the skin overlying the anterior wall of the pseudocyst 
was dissected slightly beyond the cyst margins (Figure 1B). Thereafter, the cyst was opened to completely 
expose the cyst cavity, the cyst fluid was aspirated, and the anterior wall cartilage was completely excised 
(Figures 1C and D). The cartilaginous surface of the posterior wall was moderately abraded with dry gauze, 
bleeding from the anterior wall skin and incision were controlled with careful bipolar electrocoagulation forceps, 
and the surgical cavity was thoroughly flushed with Entoiodine and normal saline. The anterior wall skin was 
replaced overlying the posterior cartilaginous surface and sutured as follows. The full-thickness auricle was 
sutured with through and through suture using a 5–0 collagen suture (Boda®, Shandong, China). Briefly, after 
being straightened, the needle was passed full-thickness through the auricle from posterior to anterior, then 
passed from anterior to posterior, approximately 2 mm from the initial penetration point. This continuous suture 
was repeated at 2–5 points throughout the cartilaginous base, as determined by the size and location of the cyst. 
The suture closure was completed by tying a knot behind the auricle (Figures 2A and B). Bandaging was not 
required, but chlortetracycline hydrochloride eye ointment was externally applied daily to all sutures until they 
were absorbed or completely detached (Figures 2C and D). In addition, oral antibiotics were administered for 3– 
5 days after surgery, but analgesics were not required. All patients were followed up for a minimum of 6 months.

Results
There were 83 males and 4 females, ranging in age from 26–78 years old, (mean, 41 years). The most commonly affected 
age group was 31–40 years with 29 (33.3%) patients (Table 1). Lesions affected the right ear of 52 patients, and the left 
ear of 35 patients and involved the scaphoid fossa (60.9%) in most cases (Table 2). The preoperative course of disease 
extended from 7–38 days, and 16 patients had a clear history of local trauma or bruises, and 22 patients had relapsed after 
prior puncture treatment.

All 87 patients were cured with the single-stage operative procedure, with no recurrences. Mild deepening of local 
skin color was noted in 15 patients within 3 months, which returned to normal within 5 months. With a minimum of 6 
months follow-up, none of the patients suffered complications such as anaphylaxis, hematocele in the surgical cavity, 
auricular infection, or auricular deformity.

Discussion
In 1966, Engel reported auricular pseudocyst for the first time, which he described as an endochondral cystic lesion, and 
described its pathological structure.10 It was characterized by a cystic cavity filled with sterile fluid and no epithelial 
tissue.11 The inciting event has been attributed to cartilage contusion or local circulatory disturbance after mechanical 
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stimulation of the auricle; it also may have an association with such factors as immune abnormalities or congenital 
dysplasia of the auricle.1,4,5,8 In a pathological study of the resected anterior cartilage conducted by Zhang et al, the outer 
wall of the early auricular pseudocyst was actually the diseased perichondrium, which subsequently developed into new 
cartilage, and the whole cartilage was formed following continuous proliferation and thickening of the new cartilage,12 

rendering a theoretical basis for the low recurrence rate after anterior chondrectomy.

Figure 1 Pseudocyst is located in the scaphoid fossa of the left ear (A). An incision is made at the fold near the external helix and separated to make it slightly larger than 
the cyst margin (B). The anterior wall cartilage is incised near the incision and cyst fluid is released (C). The anterior wall cartilage is completely removed and the bleeding of 
the anterior wall skin and incision is stopped (D).
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In the present study, the scaphoid fossa was found to be the most common site of involvement (60.9%), in line with 
the findings of Lee et al.11 The possible reason is that the scaphoid fossa is closer to the edge of the auricle and relatively 
more vulnerable to injuries. The incidence rate was slightly higher in the right auricle (59.8%) than that in the left auricle, 
in keeping with the findings of studies carried out by Wu et al5 and Kanotra et al.8 An auricular pseudocyst has been 

Figure 2 After the incision is subjected to an apposition suture, a modified through and through suture is performed with collagen sutures (A and B). One month after the 
operation, reexamination shows that the auricle recovers well (C and D).
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unilateral in most cases, with bilateral auricular pseudocyst rarely reported, and it has shown a higher incidence rate in 
males than females,1,4,5 consistent with our incidence rate of 95.4% males.

The treatment of auricular pseudocyst aims to restore the normal anatomical morphology and cosmetic appearance of 
the auricle and prevent a recurrence. Even at the present time, minimally invasive therapeutic methods are commonly 
used, including physical therapy, aspiration of cyst fluid, and plaster compression.2,3 Moreover, a steroid injection is also 
commonly employed.2,4 However, these therapeutic methods have notable shortcomings. For example, about 30% of 
patients require repeated treatment and 10% of patients have varying degrees of skin thickening, as reported by Parajuli 
et al.4 Kanotra et al reported that the recurrence rate even reached 96.6% following the initial puncture treatment.8 

Beutler et al cautioned that steroid injection may lead to permanent auricular deformity, and it should not be recom
mended as first-line therapy.4 Lee et al admonished that suppurative perichondritis of the auricle in 32% of patients could 
be attributed to inappropriate treatment of auricular pseudocyst.11 Therefore, even though seemingly simpler, less 
invasive management clearly has the potential for subsequent development of auricular infection, or even severe 
permanent auricular deformity.1,3

Studies have confirmed that the hydrops in pseudocysts is derived from the anterior wall cartilage, and the source of 
serous effusion is removed following resection of the anterior wall cartilage, thereby logically ensuring a high success 
rate.8,11 In addition, anterior chondrectomy results in good cosmesis with consequent high patient satisfaction rates, 
making it the preferred choice for the treatment of auricular pseudocyst.2,13 However, after anterior chondrectomy, the 
ventral surface of the auricle becomes uneven and a pressure bandage may not ensure complete prevention of dead space 
until final healing occurs. As a result, re-filling the dead space with a hematocele may compromise an initially excellent 
operative procedure. This is also the leading cause of postoperative infection and scar hyperplasia.

Direct through and through suture of the surgical area with collagen sutures following anterior chondrectomy 
provides a solution to this problem, eliminating the dead space and avoiding the development of a hematocele in the 
surgical cavity. The reports on this approach are few currently. Collagen sutures are prepared from highly purified type 
I collagen, which can be catalyzed by human collagenase into endogenous amino acids that can be reused by the body, 
with little rejection and good histocompatibility.14,15 Previous studies have demonstrated that collagen has good plasticity 
and fiber forming property, and can also promote platelet aggregation and enhance local blood coagulation ability, thus 
reducing the oozing of the blood.14,16 As a vital part of the skin, collagen stimulates the proliferation of immune cells and 
fibroblasts, reduces the content of matrix metalloproteinases, preserves the extracellular matrix structure, and facilitates 
tissue healing, thereby shortening the healing time of incisions.17,18 Collagen can be completely absorbed within 5–8 

Table 1 Age Distribution of the Patients 
(n=87)

Age Group Number of Patients

≤30 8

31–40 29

41–50 17
51–60 22

61–70 6

>70 5

Table 2 Sites of Involvement (n=87)

Site Number (%) of Patients

Scaphoid fossa 53 (60.9)

Triangular fossa 14 (16.1)
Concha 17 (19.5)

Multiple 3 (3.5)
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days after surgery, with the degradation time basically consistent with the healing time of hypotonic skin incisions, and 
the residual sutures will detach spontaneously, avoiding suture removal. For these reasons, collagen sutures have been 
widely applied in the suture of Class I and II incisions in the clinic, with satisfactory results.

Several important technical points of the operation deserve special emphasis. The thin layer of skin anterior to the 
perichondrium should be dissected close to the perichondrium so as to maximize its integrity and local blood supply. 
The anterior wall cartilage is uneven in thickness, so the cyst cavity should be opened after the anterior wall skin has 
been dissected somewhat beyond the margins of the pseudocyst, to avoid retained cartilage residues. To reduce the 
risk of hematocele in the surgical cavity, meticulous hemostasis of the anterior wall skin and incision must be 
complete but delicately achieved with bipolar electrocoagulation forceps adjusted to low power. When performing 
through and through suture, the number of points selected for suture should not be excessive. Generally, 2–5 points 
are selected for suture in the key position of shaping, with a distance between the withdrawal point and the 
penetrating point of about 2 mm. This suture method makes the anterior skin fit well on the posterior cartilage, 
eliminates dead space, and ensures the blood supply. A closed loop should be avoided on the anterior skin, which 
could lead to local skin ischemia, or even skin necrosis and infection. However, there is no special requirement for the 
posterior suture pattern since the posterior skin is not separated during surgery and the skin itself is thick with a good 
blood supply.

Many clinicians may worry that through and through suture, in which the auricular cartilage is directly passed through 
for suture, will increase the risk of auricular cartilage infection. According to existing studies, no severe anaphylaxis has 
been found.5,7–9 Genç et al applied tamponade and through and through suture after simulated nasal septal surgery in 
rabbits and carried out pathological reviews on the cartilage and mucosa of rabbits 6 weeks later. They discovered that 
the relevant inflammatory parameters and cartilage thickness were comparable between the two groups of specimens.19 

At present, no similar basic studies on the auricle have been conducted. The results of this study, however, revealed that 
the through and through suture did not lead to additional damage to the auricle.

Conclusion
The critical final step in the treatment of auricular pseudocyst is the elimination of dead space. The use of modified 
through and through suture with collagen sutures obliterates the dead space, permits restoration of normal ear cosmesis, 
prevents complications that could develop with fluid accumulation in the surgical cavity, and prevents cyst recurrence 
with a single operation. With appropriate attention to technical detail, this technique is safe, effective, fully addresses the 
underlying pathology, and is very patient-friendly.
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