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Abstract

Background The pectoralis major musculocutaneous flap (PMMF) is a pedicled flap often used as a reconstruction
option in head and neck surgery, especially in cases with poor wound healing. However, applying PMMF after esopha-
geal surgery is uncommon. We report here, the case of a successfully repaired refractory anastomotic fistula (RF) after
total esophagectomy, by PMMF.

Case presentation A 73-year-old man had a history of hypopharyngolaryngectomy, cervical esophagectomy, and
reconstruction using a free jejunal graft for hypopharyngeal carcinosarcoma at the age of 54. He also received con-
servative treatment for pharyngo-jejunal anastomotic leakage (AL), then postoperative radiation therapy. This time, he
was diagnosed with carcinosarcoma in the upper thoracic esophagus; cT3rNOMO, cStagell, according to the Japanese
Classification of Esophageal Cancer 12th Edition. As a salvage surgery, thoracoscopic total resection of the esophageal
remnant and reconstruction using gastric tube via posterior mediastinal route was performed. The distal side of the
jejunal graft was cut and re-anastomosed with the top of the gastric tube. An AL was observed on the 6th postopera-
tive day (POD), and after 2 months of conservative treatment was then diagnosed as RF. The 3/4 circumference of the
anterior wall of the gastric tube was ruptured for 6 cm in length, and surgical repair using PMMF was performed on
POD71.The edge of the defect was exposed and the PMMF (10x 5 cm) fed by thoracoacromial vessels was prepared.
Then, the skin of the flap and the wedge of the leakage were hand sutured via double layers with the skin of the flap
facing the intestinal lumen. Although a minor AL was observed on POD19, it healed with conservative treatment. No
complications, such as stenosis, reflux, re-leakage, were observed over 3 years of postoperative follow-up.

Conclusions The PMMEF is a useful option for repairing intractable AL after esophagectomy, especially in cases with
large defect, as well as difficulties for microvascular anastomosis due to previous operation, radiation, or wound
inflammation.
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Background

Anastomotic leakage (AL) after esophagectomy report-
edly occurs in 3.0-30.0% of patients with an associated
mortality rate of 7.2-35% [1, 2]. Although many ALs
are treatable by conservative treatment, a small number
of cervical ALs develop refractory anastomotic fistula
(RF), a condition requiring surgical reconstruction [3].
The pectoralis major musculocutaneous flap (PMMEF)
is a well-established reconstruction technique for phar-
yngocutaneous fistula after pharyngolaryngectomy [4],
but there are few reports of its use in treating RF after
esophagectomy. We report a case in which the success-
ful treatment of refractory gastric tube—cutaneous fistula
after total esophagectomy was achieved by PMME.

Case presentation

A 73-year-old man presented to our hospital with
the chief complaint of dysphagia. He had a history of
hypopharyngolaryngectomy, cervical esophagectomy,
reconstruction using a free jejunal graft, and perma-
nent tracheostomy for hypopharyngeal carcinosarcoma
at the age of 54 (19 years ago). In addition, he received
conservative treatment for pharyngo-jejunal AL followed
by radiation therapy. He also had a history of paroxys-
mal atrial fibrillation, right retinal artery occlusion, right
internal carotid artery occlusion, cerebral artery stenosis,
and hypothyroidism.

His upper gastrointestinal endoscopy revealed a mass
lesion with submucosal elevation at the upper thoracic
esophagus, below the esophago-jejunal anastomosis
(Fig. 1a). Contrast-enhanced computed tomography (CT)
showed an irregular wall thickening at the esophageal
side of the esophago-jejunal anastomosis with esophageal
stenosis (Fig. 1b). No lymph node or distant metastasis
was detected. The pathologic diagnosis of the endoscopic
biopsy revealed malignant spindle cell tumor including
components of squamous cell carcinoma. Although it
could not be determined, the tumor was not considered
a recurrence of hypopharyngeal carcinosarcoma because
10 years had passed since surgery for hypopharyngeal
carcinosarcoma. In addition, this time the tumor located
in the thoracic esophagus, whereas in the previous sur-
gery, the hypopharynx and cervical esophagus were
removed with a free jejunum in between. Therefore, he
was diagnosed with a carcinosarcoma of the esophagus;
Ut, entire circumference, 40 mm, typel, ¢cT3r NO MO
cStage, according to Japanese Classification of Esopha-
geal Cancer 12th Edition.

Then thoracoscopic total resection of the remaining
esophagus followed by reconstruction using a gastric
tube via the posterior mediastinal route was performed.
In the cervical procedure, due to significant existing
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Fig. 1 Preoperative findings. a Upper gastrointestinal endoscopy
observed a tumor just below the esophago-jejunal anastomosis
(yellow arrowhead). b Contrast-enhanced CT image showed the
tumor at the esophageal side of the esophago-jejunal anastomosis
(yellow arrowhead). Asterisk indicates tracheostomy

scar-tissue and adhesions due to previous surgeries and
radiation therapy, careful dissection was required to
avoid injury of the free jejunal pedicle. The distal side of
the jejunal graft was cut at 1 cm proximal to the previous
anastomosis (Fig. 2a) and re-anastomosed with the top of
the pulled-up gastric tube by hand suture (Fig. 2b).

A gastric tube—free jejunal anastomotic leakage was
observed on the 6th postoperative day (POD6) with open
drainage and daily wound irrigation continued. Although
inflammation of the wound reduced after conservative
treatment, the 3/4 circumference of the anterior wall of
the gastric tube was ruptured for 6 cm in length (Fig. 3)
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Fig.2 Operative findings of the total resection of the esophageal
remnant. a The distal side of the jejunal graft was cutat 1 cm
proximal to the esophago-jejunal anastomosis with preservation of
the free jejunal graft. Double red line indicates the cutting line. b The
cut end of the free jejunal graft was re-anastomosed with the top of
the gastric tube which was pulled up via the posterior mediastinal
route

and he was diagnosed as having a refractory gastric tube—
cutaneous fistula that further conservative treatment was
unlikely to heal.

On POD71, surgical repair of the refractory fistula was
performed. The skin incision was designed, connecting
the line for trimming the skin around the fistula in the
neck and the line for harvesting PMMF in the left ante-
rior thoracic region (Fig. 4a).
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Fig. 3 Refractory gastric tube-cutaneous fistula at POD62. The
3/4 circumference of the anterior wall of the gastric tube was
defective. Asterisk indicates tracheostomy

The edge of the leakage was exposed by carefully
peeling away the surrounding tissue. Then the PMMF
(10x5 cm) fed by thoracoacromial vessels and 4th ante-
rior intercostal branches of the internal thoracic vessels,
were prepared by integrating with skin, fat tissue and
feeding vessels. Intraoperative blood flow visualization
using indocyanine green (ICG) fluorescence confirmed
sufficient blood supply at the edge of the anastomotic
sites. Then the skin of the flap and the wedge of the leak-
age were hand sutured via double layers with the skin of
the flap facing the intestinal lumen (Fig. 4b, c). The thick
fat tissue of the PMMF was in contact with the outer
wall of the permanent tracheostomy, not the suture line
between the gastric tube and the PMME. In addition,
the omentum of the gastric tube could not be used due
to scarring. Therefore, no additional tissue was placed to
protect the permanent tracheostomy.

The muscle side of the flap was covered with a mesh
skin graft harvested from his left lateral thigh (Fig. 4d).
The operation time was 6 h and 27 min, with a blood loss
of 335 mL.

Although a minor anastomotic leakage was observed
on PODI19, it healed with conservative treatment
(Fig. 5a). Postoperative fluoroscopy showed a smooth
passage at the repaired site (Fig. 5b) with oral intake
started on POD33. He was discharged with good physi-
cal condition on POD60. No complications, such as
ischemia or peptic injury of the skin, stenosis, or reflux,
were observed (Fig. 5c¢) over 3 years of postoperative
follow-up.

Discussion

Many risk factors are associated with AL after esophagec-
tomy, such as radiotherapy, diabetes mellitus, body mass
index, age, congestive heart failure, atherosclerosis,
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Fig.4 The operative findings of treatment using PMMF. a The skin incision was designed connecting the line for neck procedure and harvesting
PMMEF. b The skin of the PMMF and the wedge of the leakage were hand sutured via double layers with the skin inside. Scheme of the operative
view is on the right. ¢ The large defect of the anterior wall of the gastric tube was fully covered and repaired with PMMF. Scheme of the operative
view is located on the right side. d The muscle side of the PMMF was covered with the mesh skin graft harvested from his left lateral thigh

smoking, that all exhibit insufficient blood supply at the
anastomotic site [5-7]. In the present case, although the
patient has several AL risk factors, a total esophagec-
tomy was performed as it was the only curative treatment
against the carcinosarcoma.

Most post-esophagectomy AL is successfully treated
by conservative treatments, such as wound debridement,
irrigation, and drainage [3]. However, a small number of
ALs develop RE, defined as a non-curative anastomotic
site—cutaneous fistula existing for longer than 2 months
under conservative treatment [5].

In the present case, after debridement, irrigation, and
antibiotic administration, the inflammation of the wound
gradually healed, accompanied by expansion of the anas-
tomotic wound defect. It takes about 2 months for the
wound to stabilize without further changes, resulting in
salvage surgery performed at POD71 (65 days after the
onset of AL).

Surgical repair for RF after esophagectomy requires
sufficient debridement of surrounding tissues, dead

cavity filling, and patches larger than the leakage to pre-
vent re-leakage and/or stricture. Autogenous tissues
are used for the surgical repair of intractable AL. The
free gastrointestinal graft, such as free jejunal graft, is
favored for head and neck reconstructions, as the risks
of stenosis or fistula are lower. However, this requires
microvascular anastomosis [4]. A free flap, such as the
anterolateral thigh flap, secures sufficient tissue volume,
but also requires microvascular anastomosis [4]. On the
other hand, a pedicle flap such as the PMMEF, provides
sufficient tissue volume yet doesn’t require microvascu-
lar anastomosis. Thus, it is used in situations where the
free graft is not ideal [4, 8]. The PMMF is a readily avail-
able source of vascularized tissue, easily harvested for
use in the head and neck. Especially in cases with poor
wound healing, such as irradiated patients and those with
postoperative salivary contamination, as the vascular-
ized soft tissue coverage of this muscle flap is effective in
preserving the major vessels [9]. Consequently, the use
of a pedicled flap is broadly accepted as a reconstruction
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mucosa of gastric tube
Fig. 5 The postoperative findings of treatment using PMMF. a The
appearance of the wound at POD 30. b Postoperative fluoroscopy
at POD 33.The yellow arrowheads indicate the repaired site covered
with PMMF. ¢ Postoperative upper gastrointestinal endoscopy at

7 months after repair

option in head and neck surgery [10]. On the other hand,
reconstruction using PMMEF after esophageal surgery is
uncommon, accounting about 1% of AL reconstructions
[4].
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To date, 20 cases in total are reported have undergone
reconstruction using PMMF for AL after esophagec-
tomy (Table 1). Most of them were performed for RFs
of esophago-gastric or esophago-colon anastomosis, at
an average 68.5 days after initial surgery [4, 5, 8, 11-15].
In RFs following AL of anastomoses reconstructed by
the subcutaneous route, the leakage defect was primary
closed and then the PMMF was covered as reinforcement
of the closure with the skin surface facing outside [8, 15].

In RFs following retrosternal or posterior mediastinal
reconstruction in which the defect was too large to pri-
mary close, PMMF was inserted to the defect with the
skin side of the flap placed on the lumen side, avoiding
both overextension and stenosis [11-14].

The skin directed toward the lumen was thought to
prevent damage of the flap from exposure to digestive
fluids, as well [11]. Re-leakage after repair was seen in
some cases, but all have healed by conservative treat-
ment, conceivably owing to the volume of the PMMF
to fill the tissue defect 8, 11, 13, 14]. Reports have also
shown that majority of the patients were able to start oral
intake 10-15 days after PMMF repair, unless re-leakage
was observed [8, 13, 15], providing us with a clinical indi-
cator of when to start oral intake after surgery.

In the present case, the defect extended to 3/4 cir-
cumference of the anastomosis and was contaminated
with digestive fluid, so primary closure was difficult. In
addition, due to the previous reconstruction using a free
jejunal graft and radiation therapy, as well as history of
carotid artery occlusion, securing a recipient vascular
bed for microvascular anastomosis was also considered
difficult. Taken together, the PMMF was selected for
reconstruction with the skin surface inward to success-
fully repair.

In post-irradiation cases such as the present case, con-
siderable technical tips for designing the PMMF are to
obtain a larger PMMEF with sufficient thickness of fat tis-
sue so that the gap could be filled after removal of scar
tissue around the fistula, and to confirm the maintenance
of blood flow at the margins with intraoperative blood
flow visualization using ICG fluorescence.

Conclusions

PMMF is a useful method to treat intractable anasto-
motic leakage after esophagectomy, especially in cases
with large defect, as well as difficulties in microvascular
anastomosis due to previous operation, radiation, and
wound inflammation. This surgical option may enable
surgeons to aggressively perform radical surgery for high-
risk cases in which surgical resection is the only curative
treatment.



Page 6 of 7

(2023) 9:88

Oga et al. Surgical Case Reports

12343p 2y} Jiedal 03 3|pped ubjs 3y3 Jo dzIS |

abeyea)| diowolseue 7y ‘pPaguUISIp J0u N

U953 Vi apIsu| wo9 ouseb-jeunfar |BUIISBIPAW JOLIDISOd YorWO1S W €/ 95eD1Uasald AeB0O €70C
wasqy 06 Splsu| LUWD GX/ dlseb-obeydos] |eUIISeIPSUI 01191504 yoewols 4 61
1U3sSqY 06 apIsul LWDGxX/  duseb-obeydos] |BUIISBIPAW JOLIDISOd YorWOIS W 09
1U3sqy 09 apIsu| LWDGx/  Dduiseb-obeydos] |eUIISeIPAW JOLIRISOd yorwols 4 1S
uasqy ore apisu| LD GX/  duseb-obeydosy |BUIISEIPSW 1012150 yoewois N 95
1U9s3ud 09 apIsu| wog  duseb-obeydos] [PUIDISO11DY YorRWOIS W 39

wasqy 09 Splsu| LUWDGX/ oLaseb-obeydosy |eunselpaul Jous1sod 4oewols W VA% 1] 7buq 020T
anN anN anN aN  2uiseb-obeydosy snoaueINdgNs yoeuwolg N /9
anN anN anN aN  2uiseb-obeydosy snoaueNdgNs yoewols 4 69

an aN aN AN ouseb-obeydosy snoauendgng yewors W/ [6]  |euewex £10T

1U9s3ud anN apIsu| woEx/ uojo3-obeydos] [PUIDISOIDY uojod 4 o 1] S UIA 5107
1U3s3Id 95 3pISINO anN uojo>-obeydos3 SnNoaurINING uojoD N 19
1U3sqY S5 apISINO anN uojod-obeydos] snoaueINdgNs uojoD N 99
1WU3sqy 0S 3pISINO anN uojo3-obeydos] snoaueNdgNs uojod W 0/
uasqy VA% 3pISINO anN uojod-obeydos3y SnNoaurINJGNS uojoD N 06
1U3sqy 43 3PISINO aN  2uiseb-obeydosy snoaueNdgns yoeuwolg W S

1U3sqY 65 3pISINO aN  2iseb-obeydos] SNoaurINING yorPWolg N [ofa [8] N BIOW 010z

aN anN Spisul anN aN aN ON  ON  ON 7] NruespW 0loz

AENe|Y o 3pISINO wd ¢ wnunfs-obukieyd snosaueINdgNg 1elb jeunfar 4 19 [51] W OuBIIH 900C

1U3s3Id Il 3pISU|  ||em JOLISIUY JO JleH uojod-obeydosy |BUIDISOIIDY uojoD N Yad [L1] I SWeljipm 8661

1U3sald aN dpIsUl  2duARYWINIP /L duiseb-obeydosy |BUJD1S0119Y yoewols N ¢/ 1] 43|IwieH 8661

(shep)
Awoydabeydosa uonedjgnd
Jredal sayye 1y 1ye ateday  upjs jo apis 123)9p Jo 3zIS abe)es| Jo UG  SINO0J UOIIDNIISUOIDY  UOIDNIISUOIRY X35 dby ‘ou Joy Joyiny Jo Jed)

Aw01096eyd0S Ja1E TV 10) JINd BUIsSn Jiedal JO MaIAI iN1eia)T L d]qeL



Oga et al. Surgical Case Reports (2023) 9:88

Abbreviations

PMMF Pectoralis major musculocutaneous flap
RF Refractory anastomotic fistula

AL Anastomotic leakage

POD Postoperative day

cT Computed tomography
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