
Received:  2020.07.18
Accepted:  2020.08.26

Available online:  2020.09.24
Published:  2020.11.19

  3137      1      5      36

Suture Anchor Versus Allogenic Tendon Suture 
in Treatment of Haglund Syndrome

	 BCE	 Yan Xu*
	 BCE	 Deyu Duan*
	 CDF	 Lei He
	 AEG	 Liu Ouyang

		  * Yan Xu and Deyu Duan contributed to the work equally and should be regarded as co-first authors
	 Corresponding Author:	 Liu Ouyang, e-mail: ouyangliu211@hust.edu.cn
	 Source of support:	 Departmental sources

	 Background:	 Haglund’s deformity is an abnormal bony enlargement on the back of the heel. It can cause the impact of 
the posterior calcaneal bursa and Achilles tendon insertion, and finally result in pain. This syndrome is called 
Haglund syndrome. The purpose of this study was to explore the effect of the suture anchor and allogeneic 
tendon suture in the treatment of Haglund syndrome.

	 Material/Methods:	 We retrospectively studied 20 patients with Haglund syndrome treated from January 2015 to December 2016. 
The patients were randomly divided into Group 1 (the suture anchor group) and Group 2 (the allogeneic ten-
don group), with 10 patients in each group and an average follow-up of 32 months after surgery. The AOFAS, 
VAS, and Arner-Lindholm scales were used to summarize the patient follow-up results and complications.

	 Results:	 In the 2 groups of patients, the postoperative AOFAS, VAS scores, and the Arner-Lindholm scale showed good 
results. However, the postoperative AOFAS score and VAS of the suture anchor group were better than those 
of the allogeneic tendon group, with shorter operation times. No Achilles tendon rupture or wound infection 
occurred during the entire postoperative period in either group. These results show the superiority of suture 
anchors.

	 Conclusions:	 The higher AOFAS and VAS score and shorter operation time in the suture anchor group suggest it is the bet-
ter alternative for treatment of Haglund syndrome.
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Background

Haglund syndrome is a pathological disease mainly caused by 
the impact between the Achilles tendon and the posterior supe-
rior tubercle of the calcaneus, causing swelling of the inflamed 
retrocalcaneal bursa [1], first reported by Patrick Haglund in 
1928 [2]. It is reported that the disease has a certain genet-
ic predisposition, and the probability of Haglund syndrome in 
people with a family history is 5 times higher than in those 
without. Diabetes, gout, and rheumatoid arthritis can affect 
the pathology of the Achilles tendon insertion [3,4]. Clinically, 
it is characterized by abnormal protrusion of the posterior su-
perior tubercle of the calcaneus, accompanied by inflammation 
around the insertion of the Achilles tendon, resulting in corre-
sponding swelling, pain, lameness, and limited dorsal extension 
of the foot [5,6]. When a large piece of protruding bone rubs 
against a harder upper area, the patient will feel discomfort in 
soft tissue near the heel. Generally speaking, this kind of foot 
syndrome is more common in middle-aged people, and wom-
en are more often affected than men [7]. The specific patho-
genesis is not yet known. Clinical experience suggests it may 
be caused by foot valgus, talipes equinus, wearing tight shoes, 
calcaneal trauma, or professional athlete injury [8].

During the initial treatment of Haglund syndrome, we recom-
mend conservative treatment first. Eccentric strength exercises, 
extra-corporeal shock wave therapy (ESWT), and orthopedic in-
soles are currently the most common treatments [9]. Eccentric 
strength exercises promote the formation of cross-links of col-
lagen fibers in the tendon, thereby promoting tendon remod-
eling. Low-energy wave therapy can stimulate soft tissue heal-
ing, inhibit pain receptors, and relieve pain. Patients should 
replace shoes that have rubbing heels with shoes that have ex-
posed heels to reduce heel pressure, and reduce stimulation of 
the Achilles tendon by using heel elevators or ankle-foot ortho-
ses [14]. However, if such methods do not help, non-steroidal an-
ti-inflammatory drugs are also recommended. Additionally, it is 
not recommended to inject steroids directly into the tendon, as 
this can have an adverse effect on the tendon and cause severe 
Achilles tendon rupture [12]. Although early conservative treat-
ment partially controls the deterioration of bursitis, the bulge 
of the posterior upper calcaneus cannot be eliminated, and the 
persistent heel pain caused by this mechanical shock is unbear-
able. When conservative treatment lasting 3–6 months does not 
adequately relieve symptoms, surgery is usually required [13,14]. 
The most commonly used surgical methods are Achilles tendon 
debridement+resection of the posterior tubercle of the root bone 
and debridement+Achilles tendon insertion reconstruction [15]. 
It is necessary to perform removal of the abnormal osseous pro-
cess of the posterior superior tubercle of the root bone, debride-
ment of the Achilles tendon, and removal of the deformed Achilles 
tendon and peripheral inflammatory tissue, and the insertion of 
the Achilles tendon is re-strengthened and fixed.

A variety of reliable suture techniques and materials have been 
reported clinically. Previously, traditional wire repairing meth-
ods were used, which often had disadvantages such as local 
skin bruises, difficulty in nursing care, and infection. When the 
internal fixation is removed, it causes pain. For patients with 
Achilles tendon avulsion, the bone should also be fixed with 
steel wire through the sole of the foot. This surgical method 
has been used for many years, but too long a period of plas-
ter fixation is likely to cause gastrocnemius muscle atrophy, 
ankle capsule contracture, and ankle extension dysfunction. 
The above problems led to consideration of a novel suture an-
chor method [16]. In suture anchoring, the anchor is directly 
fixed on the calcaneal surface, and then the proximal end of 
the Achilles tendon is fixed by the sliding suture on the an-
chor so that the contractile force of the gastrocnemius mus-
cle acts directly on the calcaneus, which helps eliminate the 
tension between the broken ends of the Achilles tendon. At 
the same time, a thin absorbable suture is used for continu-
ous sutures of the Achilles tendon stump, which can reduce 
foreign body indwelling and increase the contact area of the 
stump, thus improving the patient’s prognosis. Kuru et al. re-
ported that use of suture anchors may be a suitable choice for 
specific patients, and a modified Lindholm procedure may be 
a safe choice for Achilles tendon rupture [17,18].

As a transplantation material applied after biological treatment, 
the allogenic tendon performs well in avoiding the adverse ef-
fects associated with use of the autologous tendon, which has 
limited material and large associated trauma. Allogeneic ten-
don transplantation is equivalent to bridging a tendon at the 
tendon rupture. By allowing the recipient capillaries and fibro-
blasts to invade the surface of both ends of the allogeneic ten-
don, the cells are transformed into tendon cells, gradually re-
pairing the injured tendon area [19]. When transplanting, the 
allogeneic tendon and the normal tendon morphology should 
be compared to ensure that the thickness and width of the 
allogenous tendon to be transplanted conform to the recon-
struction range. During suturing, tension, overlap, and oth-
er suture techniques should be used flexibly to enhance the 
suture effect and improve tendon stability after surgery [20]. 
Allogeneic tendons can come from many sources, and can 
not only maintain the original biological structural character-
istics, but also meet the requirements of physique and quan-
tity, and this makes it a feasible choice for clinical treatment 
of Haglund syndrome.

In this study, we applied a suture anchor to treat Haglund syn-
drome and achieved good clinical outcomes. The clinical results, 
safety, and effectiveness were analyzed to evaluate whether 
this method provided better long-term results than the allo-
geneic tendon technique.
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Material and Methods

Patient data

With the approval of our hospital’s Institutional Review Board, 
we retrospectively collected data on patients who under-
went Haglund syndrome surgery with allogeneic tendons or 
suture anchors from January 2015 to December 2016 at the 
Department of Orthopedics, Union Hospital, Tongji Medical 
College of Huazhong Science and Technology University. 
Symptoms included persistent swelling and pain at the hor-
izontal and posterior levels of the calcaneus and heel pain 
during active and passive movements. After 3 to 6 months of 
conservative treatment, it was not effective, and the calcane-
al impact test was positive. X-ray images were taken to assess 
posterior calcaneal tubercle proliferation, the presence of cal-
cification, and the size of the proximal calcaneal condyle that 
needed to be removed during surgery. MRI showed bursitis, 
rupture, local calcification, soft tissue hyperplasia, and edema 
in Achilles tendon (Figures 1, 2). As a major imaging study, oth-
er physical findings were not specifically considered, but pa-
tients were excluded if they had experienced a rupture of the 
Achilles tendon or had undergone any surgery on the same 
heel, or had undergone Haglund syndrome with complete de-
tachment of the Achilles tendon [21,22]. Patients with other 
complications, such as diabetes, severe heart disease, mor-
bid obesity, or peripheral vascular disease, are also excluded 
to avoid serious surgical complications. The medical data of 
20 patients were collected and divided into 2 groups: the su-
ture anchor group and the allogeneic tendon group (Table 1). 
All patients provided signed informed consent.

Surgical methods

Group 1

The patients were operated on in supine position under con-
tinuous epidural anesthesia. The procedure was performed 
under a tourniquet. Through a lateral incision, the skin and 
subcutaneous tissue were cut, the broken end of the Achilles 
tendon was exposed, and the proximal end of the Achilles ten-
don was exposed about 5.0–6.0 cm (Figure 3). We were care-
ful to protect the aponeurosis while removing blood clots. In 
particular, the exposure to the central area of the Achilles ten-
don should be reduced to protect the blood supply around 
the tendon. The ankle plantar flexion relaxed the Achilles ten-
don, a retractor was used to detect the degree of Achilles ten-
don lesion, calcification, or even rupture, and whether there 
were inflammatory changes in the surface bursa and poste-
rior synovial bursa of the Achilles tendon. At the same time, 
the synovial bursa was removed around the Achilles tendon, 
along with the proliferative connective tissue behind the cal-
caneus. According to the impact test during surgery, the size 

of the abnormal protrusion of the posterior superior nodule 
of the calcaneus was determined. A sharp knife was used to 
sharply separate the Achilles tendon insertion until the level 
of the osteotomy line, generally peeling off only 50% to 70% 
of the tendon insertion. Based on the impact test, we assess 
whether further osteotomy was needed until there was no im-
pact [23]. With the ankle in neutral position, 2 Fastin bone an-
chors 5.0 (Johnson, USA) were inserted at an angle of 45° to 
the Achilles tendon, and then 2 super sutures at the tail of the 
anchor were passed through the distal end to suture with the 
proximal Achilles tendon by Bunnell or Krackow method. The 
length of the braided Achilles tendon was about 6.0 cm. The 
broken end was strengthened with absorbable suture, and the 
broken end covered with aponeurosis was sutured and ban-
daged with aseptic dressing (Figure 4).

Group 2

The allogeneic tendon (ATorui biomaterials Co., Ltd, Shanxi, 
China) was preserved at low temperature, opened, and quick-
ly rewarmed in aseptic Ringer solution at 45°C. After rewarm-
ing, the tendon was washed 5 to 6 times with aseptic saline, 
soaked in a saline solution containing gentamicin (320 mg/L) 
for 30 min, and then rinsed for subsequent use. The opera-
tion position and anesthesia method were the same as in the 
suture anchor group. An incision of about 3 cm was made up-
ward from the insertion point and along the medial side of the 
Achilles tendon to expose the distal severed end and the nor-
mal insertion. Based on the degree of retraction, a 5–8 cm in-
cision was made at the proximal end, and part of the normal 
tissue of the Achilles tendon was thus exposed, with a long 
(4 cm) skin bridge in the middle. After the distal and proximal 
ends were exposed, the scar tissue was removed, and the re-
maining scar tissue in the skin bridge was separated and re-
moved with long curved forceps along the inner side of the 
tendon sheath. The length of the Achilles tendon defect was 
measured, and an appropriate allogeneic tendon was select-
ed and sutured to the distal and proximal end of the Achilles 
tendon through the skin bridge. The distal allogenous ten-
don was fixed to the calcaneus with squeeze screws, the in-
cision was sutured and rinsed, and a sterile dressing was ap-
plied (Figure 5).

Postoperative management

After the operation, all the patients were fixed in ankle exten-
sion position with a short leg plaster for 4 weeks, and then 
fixed with lower-limb ankle walking braces to guide function-
al rehabilitation exercise and lower-limb muscle contraction 
and rupture to prevent muscle atrophy. After 6 weeks, the pa-
tients walked on the floor with crutches and wearing walking 
braces, and gradually walked without crutches after 3 months.
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A B

Figure 1. �(A, B) Side view of an ankle radiograph of a patient showing Haglund deformity before surgery.

A B

Figure 2. �Ankle MRI of a patient with Haglund deformity before surgery. (A) Sagittal image showing the distal side of the Achilles 
tendon. (B) Coronal image.
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Evaluation method

AOFAS score [24] 

According to the scale used to judge pain in the clinic, the cor-
responding scores were given according to pain, function, au-
tonomous activity, and maximum walking distance. According 
to the clinical judgment, 90~100 points indicates “excellent”, 
75~89 indicates “good”, 50~74 indicates “fair”, and less than 
50 points indicates “poor”.

Visual analog scoring [25] 

During clinical application, the patients turned their backs to 
the graduated side and marked the corresponding position on 
the ruler that represents the degree of pain. The doctor gave a 
score based on the position marked by the patient. 0~2 means 
“excellent”, 3~5 is “good”, 6~8 is “fair”, and greater than 8 is 
“poor”. Before and after clinical treatment, the same method 
was used to make a more objective score, and the treatment 
efficacy was objectively evaluated.

Arner-Lindholm evaluation criteria [26] 

Excellent: The patient has no discomfort, walks normally, has 
strong lifting, no significant abnormal muscle strength, the re-
duction of calf girth is not more than 1 cm, and dorsiflexion or 
plantar flexion angle is not more than 5°. Good: The patient 
has mild discomfort, slightly abnormal walking, weak heel 
lifting, and weaker muscle strength than on the healthy side. 
The reduction of calf girth is less than 3 cm, dorsal extension 
angle is decreased by 5°~10°, and metatarsal flexion angle is 
decreased by 5°~15°. Poor: The patient has obvious discom-
fort, lameness, inability to lift the heel, and muscle strength 

decreased significantly, and the reduction of calf girth is more 
than 3 cm, dorsal extension angle is decreased by more than 
10°, and metatarsal flexion angle is decreased by more than 15°.

Statistical analysis

SPSS software (version 18.0) was used for statistical analysis. 
The independent-sample t test was performed to compare the 
preoperative data with the postoperative data. The Wilcoxon 
signed rank test was conducted to compare the differences 
between the 2 ankle-related scales.

Results

The average age of the 20 patients was 40 years old (range, 
27–57), with an average BMI of 23.1 (range, 19.5–27.5). There 
were 12 females and 8 males. No complications were identi-
fied in this retrospective analysis, including cases of postop-
erative wound infections and tendon ruptures. Then, we eval-
uated the situation of these 2 groups of patients from the 
operation time, VAS, AOFAS ankle-hindfoot score, and Arner-
Lindholm standard. The results showed that the average dura-
tion of surgery in the suture anchor group was 47.1 min (range, 
38–56), which was shorter than that in the allogeneic tendon 
group (59.5 min) (range, 49–69). The averaged VAS was no-
tably decreased, from 7.6 before the operation to 1.0 at the 
last visit after the operation, while AOFAS was increased from 
47.2 before the operation to 86.3 after the operation. Arner-
Lindholm evaluation showed 7 “excellent” and 3 “good” re-
sults. In the allogeneic tendon group, the averaged VAS was 
markedly decreased from 7.7 before surgery to 1.6 after sur-
gery; the averaged AOFAS was increased from 49.4 before sur-
gery to 81.9 after surgery, and the Arner-Lindholm evaluation 

Table 1. Demographic data.

Group 1

Patient (No.) Gender Age BMI (kg/m2)

1 Male 39 21.4

2 Female 27 25.2

3 Male 52 22.7

4 Female 37 19.8

5 Male 42 24.5

6 Female 55 26.4

7 Female 50 25.7

8 Male 29 20.7

9 Female 31 19.5

10 Female 30 21.1

Average M4F6 39.2 22.7

Group 2

Patient (No.) Gender Age BMI (kg/m2)

11 Female 32 24.2

12 Male 49 22.5

13 Male 32 27.5

14 Female 42 19.9

15 Female 29 22.7

16 Male 30 22.4

17 Female 48 24.6

18 Female 57 21.3

19 Male 39 23.7

20 Female 50 26.1

Average M4F6 40.8 23.49
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showed 5 “excellent” and 5 “good”. Thus, the performance of 
suture anchors is better than that of allogenic tendon suture 
for Haglund syndrome surgery.

Discussion

Haglund syndrome remains a major challenge for orthope-
dics [27]. To discover more efficient and practical surgical 
methods, we designed experiments and explored the clini-
cal application of the technique with suture anchors and al-
lograft tendons. We found that the allogeneic tendon group 
had worse outcomes than the suture anchor group, and the 

A

C

B

D

Figure 3. �Suture using suture anchor. (A) The Achilles tendon was completely separated, and the calcaneus protrusion was removed. 
(B) Two suture anchors were inserted. (C) The tendon was repaired with double-row suture. (D) Suturing was complete.
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operation time was generally longer than that of the anchor 
group, which lowered the overall satisfaction of the patients 
in this group. In contrast, for the suture anchor, the opera-
tion time was shorter and the overall satisfaction of the en-
tire group was significantly better.

Posterior calcaneal decompression and calcaneus osteotomy 
are the basic methods of surgical treatment of Haglund syn-
drome. Prior to 2010, the traditional single-row Achilles tendon 

repair technique was the most commonly used surgical meth-
od [16], but the literature reported that this surgical method 
has some disadvantages, such as high recurrence rates, un-
stable Achilles tendon, Achilles tendon rupture, and residual 
heel pain, which limits the use of this technique [28]. It is re-
ported in the literature that at least 2 anchors are used for sin-
gle-row repair after the Achilles tendon is separated, and the 
postoperative functional score is significantly better than that 
with 1 anchor [29]. In the present study, the sutures on each 

A

C

B

D

Figure 4. �Suturing using allogenic tendon suture. (A) The Achilles tendon was completely separated, and the calcaneus protrusion was 
removed. (B) Allogeneic tendon was implanted. (C) Suturing was performed. (D) Suturing was complete.
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anchor were tied to each other through a double-row suture 
technique, which provides a larger contact area between the 
tendon and the bone surface, thereby accelerating the healing 
process [30,31]. This method does not need a second opera-
tion; it is a simple operation and without special instruments, 
and it is especially suitable for small incisions. No addition-
al incisions are needed, which reduces surgical trauma and 
avoids the risk of soft-tissue necrosis, infection, and fracture 
of the lateral wall of the calcaneus. It is worth mentioning that 
although the postoperative X-ray film showed that the inser-
tion of the anchor was too shallow, there was no re-rupture 
of the Achilles tendon and no migration or withdrawal of the 
anchor position after nearly 1 year of follow-up, which fully 
shows the reliability of the suture anchor.

Previous research showed the clinically excellent and good 
rate of incision for Haglund syndrome is 69%-76%, and the fol-
low-up time was 2-5 years, but the effect is not ideal, mainly 
due to incomplete cleaning during the operation and improp-
er selection of the incision [32]. The purpose of this incision 
is to thoroughly remove the abnormal posterior superior cal-
caneal process and the posterior inflammatory bursa of the 
Achilles tendon, and it thus facilitates the removal of calcified 
tissues [33]. Commonly, surgeons can choose the lateral lon-
gitudinal incision, the medial incision, the J-shaped incision, 
the medial and lateral joint incision, or the central longitu-
dinal incision directly. Clinical experiments have shown that 
the posterolateral longitudinal incision is more conducive to 

A B

Figure 5. �(A, B) Postoperative X-ray of anchor implantation in one patient.

complete excision of the osteosynthesis, and it is more con-
venient to treat the degenerated tissue of the Achilles tendon 
and remove the calcification point [34]. Even so, for patients 
with poor condition of the lateral wound, a medial incision can 
be used. However, for patients with poor skin conditions, the 
choice of open surgery should be carefully considered, as it 
can easily increase postoperative complications such as skin 
infection, necrosis, and effusion. Due to the superficial surgical 
area and large trauma, as well as the inconvenience of mea-
suring the calcaneus posterior angle and the friction of heel 
shoes during the operation, patients are prone to the typical 
complications of hindfoot surgery such as poor incision heal-
ing, numbness, and rupture of the Achilles tendon [8].

In order to improve this research, there are several problems that 
need special attention. First, the tendinous tissue to the bone 
surface insertion is a thin connective tissue structure, the blood 
transport capacity is poor, and incision skin edge necrosis easily 
occurs after the operation, and thus does not dissociate widely 
under the skin during the operation [35]. Moreover, to prevent 
secondary infection, multiple impact tests are needed to guide 
the osteotomy range to ensure the anchors completely remove 
the prominent bone nodules [36]. After the osteotomy surface is 
flattened during the operation, it is necessary to perform repeated 
palpations to ensure that all marginal osteophytes are removed. 
The diseased Achilles tendon and ectopic ossification tissue in 
the Achilles tendon should be completely removed to decom-
press the retrocalcaneal space and provide the optimal prognosis.
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The present study has certain limitations. Previous research 
has shown it takes 6 months to 2 years for patients who have 
undergone an operation to fully recover [16]. To assess the 
greatest benefit of surgery, longer follow-up may be required. 
Secondly, the inclusion criteria resulted in a relatively small 
sample size, which may have been insufficient to accurately 
assess factors related to the experiment in terms of demogra-
phy. Finally, this was a retrospective study from a single center, 
which may have created biases in selection and observation. 
Subsequent studies with longer follow-up and larger sample 
sizes are required to evaluate anchor sutures and tendon su-
tures in the treatment of Haglund syndrome.

Conclusions

We found that the suture anchor is more suitable than allo-
geneic tendon suture for Haglund surgery.
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