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Introduction

Injectable acellular dermal matrix (ADM) was first introduced in the late 1990s for 
soft tissue augmentation. As the treatment became more popular, clinicians found 
that it could also be useful in soft tissue reconstruction. CG paste (CG Bio Inc., Seoul, 
Korea) is an injectable form of ADM suspended in gelatin for a paste-like consistency. 
It has been used to treat chronic, non-healing wounds, providing structural support 
for cell ingrowth and revascularization. Furthermore, it is often preferable to other 
products because it can be used to fill cavitary wounds [1]. CG paste is stored in a sy-
ringe, making it easy to carry and use in outpatient clinics or even at home with sim-
ple training.

Most patients with non-healing pressure sores are treated using conservative thera-
py. However, even when such treatment is given consistently, patients often require 
surgery eventually [2]. Unfortunately, the medical conditions that cause pressure 
sores often contraindicate general anesthesia. Previous studies have shown that in-
jectable ADM can be effective in the treatment of pressure sores, but most patients are 
concurrently treated using negative pressure wound therapy (NPWT), and some with 
large wounds require additional surgery [3]. Moreover, when the wound is close to 
the anus, NPWT is difficult to apply as the region has numerous creases and is a hu-
mid environment prone to contamination. In the present report, we describe the case 
of a non-ambulatory patient who recovered completely from a large pressure sore 
near the anus within a short period. The patient was mainly treated using an inject-
able ADM.
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Abstract

Pressure sores are common but troublesome for both patients and clinicians. They can range from mild to severe and must be managed 
accordingly. Despite advancements in both non-surgical and surgical intervention, no standard treatment protocol has yet been estab-
lished. Since pressure sores can occur in a variety of clinical settings, treatment must be individualized to the patient’s circumstances. Re-
cently, acellular dermal matrix (ADM) has been utilized as an alternative treatment for non-healing wounds. In the present report, we de-
scribe the case of a non-ambulatory patient in whom a large pressure sore located near the anus was completely cured using CG paste, an 
injectable ADM. 
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The patient provided written informed consent for the pub-
lication and the use of his images.

Case 

An 83-year-old male patient was referred to our department 
for treatment of a 5×3-cm, non-healing pressure sore located 
near the anus. The sore had resulted from the man’s non-am-
bulatory status after surgeries for pyogenic spondylitis, the 
cause of which was obscure. Previously, the patient had been 
in World Health Organization (WHO) functional class I, 
without any underlying disease or surgical history of the spine. 
A 5×3-cm mild pressure sore, stage 1, was detected at the coc-
cyx after 2 months of bed rest, during which the man had re-
ceived intravenous antibiotic treatment for pyogenic spondyli-
tis at another clinic. After transferring to the department of 
orthopedics of our hospital, the patient underwent two con-
secutive operations on the spine: interbody fusion and poste-
rior fusion. He was confined to absolute bed rest for 43 days 
after the two consecutive surgeries, even after rehabilitation 
therapy. 

During the admission period, the pressure sore was well 
managed by simple dressings with foam dressing material and 
Repigel ointment (Mundipharma Korea Ltd., Seoul, Korea) 
and remained stable. After discharge, the patient remained 
non-ambulatory, and the pressure sore worsened from stage 3 
to stage 4, despite care from a home visiting nurse. Two 
months after the last spine surgery, the patient visited our out-
patient clinic with a 5×3-cm sore, which did not subsequently 
grow in size (Fig. 1). Simple debridement was performed un-

der local anesthesia to treat necrotic eschar at the coccyx. The 
debridement was performed until vital tissue was visible, and 
the tissue showed no signs of infection, therefore no additional 
measures, such as tissue culture or antibiotics administration, 
were implemented (Fig. 2). During follow-up, the patient 
complained about the strenuous dressing change regimen and 
that he could not perform daily activities. For this reason, on 
the 7th postoperative day, NPWT was applied, but the wound 
continued to leak because it was close to the anus. While 
NPWT was applied for 2 months, during most of its applica-
tion the device continued to leak and was ineffective and the 
patient had to frequently visit the outpatient clinic. Since the 
wound did not improve even after application of NPWT, the 
author started to use injectable ADM. CG paste (1 mg) was 
used to fill the cavitary wound on a weekly basis, 10 weeks af-
ter previous surgery (Fig. 3). Simple dressings using only 
Mepilex Border (Mölnlycke, Gothenburg, Sweden) was ap-

Fig. 1. Medical photo of the wound. Necrotic tissue covering 
pressure sore.

Fig. 3. Medical photo of the wound. Medical photo of the pres-
sure sore before initiation of CG paste application.

Fig. 2. Intraoperative photo of the wound. Medical photo after 
simple debridement of the pressure sore.
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plied above the injectable ADM. The dressing did not need to 
be changed until the next visit, unless the dressing had shifted, 
since its only role was to hold the material in place. However 
due to anatomical proximity to the anus and environment of 
the perineum, the dressing had to be changed almost daily 
since it became contaminated and fell off constantly. After the 
sixth application of injectable ADM, the pressure sore com-
pletely healed (Figs. 4, 5). Wound re-epithelialization was al-
most complete, without discharge or odor.

Discussion

No gold standard management of pressure sores has yet been 
established; however, a few principles are commonly followed. 
In terms of patient factors, nutritional repletion is important 
to reverse protein catabolism and enhance wound healing. In 
general, 70%–90% of pressure sores are mild and require only 
conservative therapy. However, in severe cases, more interven-
tions are required, including surgical debridement and recon-
struction [4]. Usually, stage 3 or 4 pressure sores indicate sur-
gical reconstruction because there is extensive soft tissue de-
generation. Even after spontaneous recovery, pressure sores 
result in stiff and scanty scar tissue. If the underlying bone is 
infected, soft tissue coverage supplying adequate blood perfu-
sion is necessary for healing. Long-lasting pressure sores also 
indicate surgery because they can develop into Marjolin ul-
cers.

Furthermore, while planning surgery to treat pressure sores, 
clinicians should evaluate the tolerability of general anesthesia 

and postoperative rehabilitation in the patient. Correction of 
the original disease that caused the pressure sore is recom-
mended before the pressure sore itself is managed, but this is 
difficult in most cases. In addition, patients must be able to ac-
tively participate in rehabilitation therapy. Moreover, the risks 
of general anesthesia must be balanced with the potential ben-
efits of the operation [5]. In cases of non-ambulatory patients, 
most pressure sores are severe, and surgical reconstruction is 
usually considered [6]. However, it is difficult to perform sur-
gery in patients with medical conditions that are associated 
with high risks under general anesthesia, such as chronic kid-
ney disease and atrial fibrillation. Therefore, treatment with 
injectable type of ADM can be an attractive option for such 
patients for it does not impose the risks of general anesthesia 
to susceptible patients as in our case.

Recent advances have been made in conservative modalities 
to treat pressure sores. NPWT has been among the most com-
mon methods of pressure sore treatment since its introduction 
in 1997. It increases dermal perfusion, stimulates granulation 
tissue formation, and reduces edema and bacterial formation. 
Stage 3 or 4 pressure sores are common indications for NPWT. 
However, skin irritation, the effort required of the clinician, 
the need for regular dressing changes, and high costs are com-
monly overlooked disadvantages of NPWT. More importantly, 
the device does not always result in consistently beneficial 
clinical results, and it is usually used as a management strategy 
before surgical reconstruction [7,8]. 

Some previous reports have used injectable ADM with oth-
er treatments such as NPWT to treat non-healing pressure 

Fig. 4. Medical photo of the wound. Medical photo of the pres-
sure sore after fourth application of CG paste.

Fig. 5. Medical photo of the wound. Medical photo of the pres-
sure sore after sixth application of CG paste showing complete 
recovery.
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sores. Most severe cases were treated concurrently with NPWT 
[1,3,9]. However, when pressure sores are larger than 2×2 cm, 
complete re-epithelialization is not achieved, and most pa-
tients require additional surgery. In the present case, even 
though NPWT was applied, it proved ineffective and was inac-
tive during most of its application, and furthermore it was not 
used concurrently with injectable type of ADM. Injectable 
ADM was used successively after NPWT proved ineffective. 
The sore was adjacent to the anus, so defecation, movement, 
the humid environment of the perineum, and the creases of 
the region made NPWT almost impossible. Even after suc-
cessful application, the treatment was useless since leakage oc-
curred frequently. In previous cases which used NPWT with 
injectable type of ADM, authors reported fall-out of injectable 
ADM during each dressing change, which can be detrimental 
to patients with pressure sores located at places anatomically 
unfit for NPWT as in our case [1]. Our case is unique in that a 
large-sized pressure sore proximal to the anus was treated 
completely using mainly injectable ADM without aid of other 
treatments. 

Along with the advantages of an injectable ADM, our team 
focused on a few previous studies showing that ADMs are re-
sistant to microbial penetration [10], and reports showing that 
ADMs resist infection that could otherwise develop into seri-
ous problems [11]. Our team used an injectable ADM in the 
present case to overcome the anatomical proximity to the anus 
and protect against further infection, which is a common 
problem in pressure sores near the anus.

Pressure sore is a complex medical condition that requires a 
multi-disciplinary treatment approach because it is difficult to 
cure. Clinicians should make decisions based on patients’ in-
dividual situations [2]. The present case demonstrated that in-
jectable ADM could be used to treat large pressure sores near 
the anus without additional surgery for patients with a high 
risk of recurrence who cannot tolerate extensive surgery under 
general anesthesia. We suggest using an injectable ADM as a 
novel option to treat large, non-healing pressure sores near the 
anus.
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