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A B S T R A C T

Cervical anastomotic leakage (AL) is a severe complication following esophageal cancer surgery, leading to sig-
nificant morbidity and risk of mortality. This case report describes the successful application of negative pressure
wound therapy with instillation (NPWTi) in managing AL after esophageal surgery. A 61-year-old patient
developed an anastomotic leak on postoperative day 7, accompanied by persistent neck pain and leakage of
nutritional fluids. Treatment involved a dual-tube NPWTi system with continuous saline instillation to clean and
prevent infection, maintain wound moisture, and promote tissue granulation. Within 15 days, the leakage was
substantially controlled, and a barium swallow test confirmed complete closure by day 20. This case suggests
NPWTi as a promising and less invasive approach to managing AL post-esophagectomy, warranting further
research on its clinical efficacy and safety.
Introduction

Esophageal cancer is a highly aggressive and lethal gastrointestinal
malignancy, with approximately 511,000 new cases and 445,000 deaths
reported globally in 2022.1 In China, esophageal cancer ranks as the fifth
leading cause of cancer-related mortality, resulting in approximately
224,000 new cases and 188,000 deaths every year.2 Surgery is the pri-
mary treatment for patients with early to mid-stage disease.3,4 Following
the surgical removal of the tumor, the digestive tract must be recon-
structed through anastomoses. However, anastomotic leakage (AL) is a
severe complication post-surgery, with an incidence ranging from 3% to
25%, and a mortality rate from 7% to 35%.5–7

AL refers to a full-thickness defect in the anastomosis used to recon-
struct the gastrointestinal tract.8 When there is a defect in the anasto-
mosis, the contents of the gastrointestinal tract can leak through the
defect into the thoracic cavity or other tissue spaces. Food and corrosive
digestive fluids can damage surrounding organs and tissues, leading to
pain, difficulty swallowing, and severe infection. Leakage from an
anastomosis site markedly diminishes quality of life, can delay adjuvant
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treatments thereby impacting long-term survival, and in severe cases the
leakage can lead to death.9–11

The choice of treatment for AL depends on factors such as the location
of the defect and the amount of fluid flowing through the defect, and
symptom severity. The primary treatments include conservative man-
agement, surgical intervention, endoscopic treatment, and stent
drainage.8 A crucial aspect of managing cervical AL is ensuring effective
drainage, which continuously removes corrosive digestive fluids, pre-
vents the accumulation of infected fluids, and maintains relative dryness
at the anastomotic site. Effective drainage is essential for promoting
granulation tissue growth and facilitating healing of the anastomosis.12

Negative pressure wound therapy (NPWT) is a widely recognized
wound management technique that effectively promotes the healing of
acute and chronic wounds. NPWT increases blood flow at the wound site
and promotes angiogenesis, and has been demonstrated to be efficacy in
treating openwounds, healing of tissue compromised post-operatively, and
diabetic foot ulcers.13–16Negative pressurewound therapywith instillation
(NPWTi) aids in cleaning wound surfaces and dissolving necrotic tissue by
actively and continuously removing exudates, dissolved tissues, and
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Fig. 1. Anastomotic leakage on the left side of the neck, accompanied by
necrotic tissue.

Fig. 2. Leakage of nutritional fluid from the fistula during enteral feeding.

Fig. 3. Iodine-soaked gauze covers the wound bed and is secured with a
transparent protective film to ensure a sealed environment.

Fig. 4. The wound dressing was discolored blue by the methylene blue that
leaked from the fistula.

Fig. 5. Wound size reduction observed after 1 week of NPWTi. NPWTi, negative
pressure wound therapy with instillation.

Fig. 6. Ongoing NPWTi and saline irrigation were performed using regular
gauze. NPWTi, negative pressure wound therapy with instillation.

M. Jiang et al. Asia-Pacific Journal of Oncology Nursing 12 (2025) 100623
bacteria, and the process controls infection and accelerates healing.17–19

Reports indicate that NPWTi has been successfully applied to a variety of
complex wounds, but there are relatively few cases documenting its use in
treating cervical AL following esophageal cancer surgery. In this report, we
present a casewhereNPWTiwas successfully used to treat a patientwithAL
following esophageal cancer surgery.

Case report

A 61-year-old woman with esophageal cancer underwent partial
esophagectomy with esophagogastric anastomosis and jejunostomy. By
postoperative day 7, the neck wound had deteriorated, with a 5 cm � 3
cm open wound (Fig. 1) observed near the anastomosis. Pale yellow
nutritional fluid was noted leaking from the wound during enteral
feeding (Fig. 2). A barium swallow test showed deposits along the
anastomosis, confirming the presence of an AL. The patient experienced
2

continuous neck pain and distress, causing significant anxiety for her and
her family due to the potential life-threatening complications.
Treatment considerations

The anastomotic defect posed a significant infection risk and
contributed to continuous pain and anxiety. Our treatment goals
included effective drainage of the leak, wound decontamination, and
promoting rapid closure of the anastomosis to restore the structure and
function of the digestive tract.
Wound management

The presence of excessive mucous leakage from the fistula resulted in



Fig. 7. After 12 days of NPWTi hydrocolloid dressings were applied to protect
the skin surrounding the wound. NPWTi, negative pressure wound therapy with
instillation.

Fig. 8. The wound was dressed with gauze and stabilized through a tension
adhesive technique.

Fig. 9. Three days after the traction closure, the neck wound had almost healed.
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frequent saturation of the wound dressing, rendering standard wound
dressings ineffective. On the 10th postoperative day, a stoma therapist
treated the fistula using NPWTi. Initially, the wound was irrigated with a
0.9% saline solution to remove naturally detached necrotic tissue. Sub-
sequently, a dual-tube system that consisted of a suction catheter fitted
into a soft tube was applied. Based on the size of the fistula, a size 14
suction catheter was selected, and its original side holes were slightly
enlarged to about 0.5 cm. Additional holes of the same size were cut
every 0.5 cm on the opposite side. A soft tube with a diameter of
approximately 1.5 mmwas inserted into the suction catheter and aligned
with the tip of the catheter. The dual-tube system was then wrapped with
iodine-soaked gauze and placed into the wound. A layer of iodine-soaked
gauze was used to cover the wound surface, and a transparent protective
film was applied to seal the wound and device (Fig. 3). A continuous
infusion of 0.9% saline at 40 ml/h was administered to dilute the wound
exudate and leakage. The opposite end of the tube was connected to a
vacuum device, and a central negative pressure of 90–120 mm Hg was
applied to aspirate the instillation fluid, wound exudate, and bacteria.
Dressings were changed every 2–3 days, with each treatment course
lasting for 7 days, during which the wound's condition was monitored.

After 3 days of NPWTi , the patient reported a reduction in neck pain
and the frequency of dressing changes was reduced. To determine the
status of the defect, the patient ingested 10 mg of methylene blue which
resulted in the appearance of blue fluid at the fistula site, indicating that
the fistula had not yet closed (Fig. 4). NPWTi and dressing changes were
continued.

After an additional week of NPWTi the wound was visible reduced in
size, and no fluid leakage was observed in the wound bed (Fig. 5). Since
there were no signs of infection, the treatment was adjusted to include
regular gauze for wrapping the suction tube and covering the wound, and
NPWTi was continued (Fig. 6).
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After 2 more days, the negative-pressure drainage device was
removed and the patient again ingested 10 mg of methylene blue. No
blue fluid was observed leaking from the wound. The wound was closed
with the closure technique. Hydrocolloid dressings were applied to both
edge of the wound to protect the skin (Fig. 7), and adhesive tape was used
to pull and secure the wound edges toward the center (Fig. 8).

Results

Three days after traction closure, the wound dressing was removed
and the postoperative esophageal fistula had almost completely healed
(12 days of NPWTi and 3 days of traction closure) (Fig. 9). At 20 days
after beginning NPWTi, a barium swallow test revealed no barium
leakage, confirming closure of the fistula.

Discussion

For esophageal cancer patients, complications from anastomotic leaks
following surgery can severely impact their quality of life. Anastomotic
leaks can lead to infection, sepsis, and multiple organ failure, which are
associated with high mortality.20 A stepwise approach is required for
treating postoperative anastomotic leaks after esophageal cancer surgery
that is tailored to the specific condition of the leak, and may include
conservative treatment of additional surgical procedures.21 Conservative
treatments include temporarily withholding oral intake, administering
intravenous antibiotics, gastrointestinal decompression, ensuring
drainage patency, and providing nutritional support.22 Invasive treat-
ments include the placement of endoscopic stents, vacuum-assisted
closure devices, and surgical re-anastomosis.23–25 Endoscopic esopha-
geal stent placement involves using covered metal stents to seal the leak;
however, neck esophageal leaks often require suturing or nasal anchoring
to prevent stent displacement and ensure effectiveness.23

Vacuum-assisted closure devices, while effective, pose the risk of
displacement within the esophagus.24 Re-anastomosis surgery is a viable
treatment only when appropriate surgical indications are met.25,26 While
they may be effective in select patients, invasive procedures can signifi-
cantly heighten the physical, psychological, and financial burdens on
patients.27–29

The etiology of the AL in this case is likely multifactorial. The tumor
was located 19–25 cm from the incisors, which required a mid-to-low
esophagectomy with a retrosternal pull-up of a tubularized stomach to
the cervical region. This may have increased the tension and/or reduced
the blood supply at the anastomotic site, contributing to impaired heal-
ing. Additionally, the patient received chemotherapy 3 months prior to
surgery (sintilimab, albumin-bound paclitaxel, and cisplatin), and the
cytotoxic effects of the chemotherapy likely compromised healing of the
anastomosis. In addition, the patient's preoperative nutritional status was
poor, which likely weakened tissue repair capacity. The esophageal
tumor occupied 80% of the lumen, causing significant dysphagia for 5
months before surgery, and during this period the patient relied



Fig. 10. Schematic representation of the negative pressure wound therapy with instillation (NPWTi) system. (A) A soft tube with an approximate diameter of 1.5 mm
was inserted into the suction catheter, ensuring alignment with its tip. (B) The dual-tube system was encased in iodine-soaked gauze and positioned within the wound.
(C) An additional layer of iodine-soaked gauze was applied to cover the wound surface. (D) A transparent protective film was used to maintain a sealed environment.
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primarily on a liquid diet and experienced a weight loss of 5% of her body
weight in the 3 months before surgery. The patient's Nutrition Risk
Screening 2002 (NRS-2002) score of 5 indicated a high risk of malnu-
trition. On postoperative day 7 her hemoglobin was 85 g/L and her red
blood cell count was 2.55� 1012/L, confirming anemia andmalnutrition,
which are both known to hinder wound healing. Moreover, infection and
exposure to digestive fluids likely exacerbated the anastomotic dehis-
cence. It was on postoperative day 7 that there were signs that the
anastomosis had dehisced; there was redness, swelling, and a foul odor at
the wound. Inflammatory markers were elevated: her C-reactive protein
(CRP) was 117.71 mg/L and procalcitonin (PCT) wat 0.28 ng/mL, indi-
cating a significant inflammatory response.

Identifying an effective treatment method for early intervention after
the detection of an anastomotic leak is essential for improving quality of
life and alleviating financial burdens. The NPWTi technique employs a
comprehensive approach to prevent wound maceration and manage the
challenges associated with the viscosity of saliva and gastric secretions. A
schematic representation of the NPWTi system is shown in Fig. 10.
Continuous negative pressure effectively removes fluids from around the
wound, including high-viscosity saliva and gastric secretions, thereby
preventing their accumulation and infiltration into the surrounding tis-
sue. To enhance drainage, a dual-tube system with increased side holes
was used, thus facilitating suction from both inside the wound and any
overflow. This modification reduces the risk of tissue maceration and
improves the durability of the NPWTi system. Additionally, precise
control over negative pressure and instillation rate allows for balanced
fluid drainage and replenishment, avoiding excessive drying or fluid
buildup. The continuous instillation of saline not only dilutes the vis-
cosity of saliva and gastric secretions, but also aids in wound cleansing.
Regular monitoring of the NPWTi system ensures its effective operation,
preventing fluid accumulation around the wound site. This multifaceted
approach manages fluid dynamics effectively and reduces the risk of
infection, promoting rapid wound healing. In our case, we used iodine-
soaked gauze as an additional anti-infective measure. Continuous
4

removal of secretions and necrotic tissue and the use of iodine-soaked
gauze markedly decreased the chances of infection. Negative pressure
drainage also approximates the wound edges, enhances blood perfusion,
and promotes the development of granulation tissue, thereby acceler-
ating the healing of a wound.30

The effectiveness of NPWTi is influenced by multiple factors,
including the size and location of the wound, infection status, tissue
viability, and the patient's overall health. NPWTi is most effective for
smaller to moderate-sized wound and anastomotic leaks, as these are
more likely to close under negative pressure. In contrast, larger wounds
and anastomotic leaks, and those near major blood vessels, such as ar-
teries, require careful consideration due to the risk of bleeding. While
NPWTi is effective in managing mild local infections, more severe in-
fections may necessitate additional, more aggressive interventions. The
condition of the surrounding tissue is also critical—healthy tissue with an
adequate blood supply enhances NPWTi outcomes, whereas necrotic
tissue or poor circulation may require debridement before NPWTi can be
initiated. As previously mentioned, the patient's overall health plays a
key role in treatment success; patients who are severely malnourished,
immunocompromised, or suffering from multi-organ failure may not
respond well to NPWTi.

NPWTi is considered an effective initial treatment for AL following
esophageal cancer surgery; however, it is not universally the first-line
option. For small to moderate leaks in stable patients, NPWTi is typi-
cally the preferred method. In contrast, larger or more complex leaks, or
those in patients with deteriorating conditions, may necessitate imme-
diate surgical intervention. If NPWTi is unsuccessful, alternative treat-
ment options such as endoscopic clipping, stent placement, or surgical
revision should be considered. The treatment strategy must be dynamic
and individualized, involving regular reassessment of healing progress,
drainage volume, infection markers, and the patient's overall condition.

Reevaluation of NPWTi is warranted if specific indicators suggest the
therapy is not progressing effectively. Key criteria include minimal
reduction in leak size after 2–3 weeks or persistently high or increasing



M. Jiang et al. Asia-Pacific Journal of Oncology Nursing 12 (2025) 100623
drainage volumes, which may indicate a suboptimal response to treat-
ment. Additionally, elevated infection markers, such as white blood cell
count or CRP levels, signal the need for reassessment. If NPWTi becomes
ineffective, complications such as hemorrhage or deep infections occur,
or the patient is experiencing marked discomfort, then more aggressive
interventions need to be considered.

Although there is currently limited research specifically focused on
applying NPWTi to treat cervical anastomotic leaks after esophageal
cancer surgery. However, this method is well-established for treating
burn wounds, diabetic ulcers, and venous leg ulcers.31–36 Based on its
successful application for these conditions, we hypothesized that it may
offer potential benefits in managing cervical anastomotic leaks after
esophageal cancer surgery, and this case demonstrates its effectiveness.
Thus, based on this case report further research is warranted to validate
the effectiveness and safety of NPWTi in treating cervical anastomotic
leaks after esophageal cancer surgery.

Conclusions

This case illustrates the successful use of NPWTi in managing cervical
AL after esophageal cancer surgery. NPWTi offers a cost-effective,
minimally invasive treatment option with low patient discomfort, sup-
porting its further investigation in esophageal AL management.
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