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Benefit of pyloroplasty to prevent gastric stasis in intrahepatic 
cholangiocarcinoma patients undergoing extensive left-sided lymph

node dissection
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Backgrounds/Aims: Intrahepatic cholangiocacinoma (IHCC) can result in spread of tumor cells to the lymph nodes (LNs) 
around the gastric lesser curvature. Extensive dissection of the gastric lesser curvature can induce injury to the extra-
gastric vagus nerve branches that control motility of the pyloric sphincter and result in intractable gastric stasis. Herein, 
we presented our experience of preventive pyloroplasty added to resection of IHCC to address dissection-induced 
gastric stasis in 6 patients during 15-years. Methods: We analyzed the survival outcomes of 54 IHCC patients present-
ing left-sided LN metastasis. Nine study patients who underwent extended left-sided LN dissection including lesser 
curvature LN dissection were selected and divided into 2 groups according to performance of preventive pyloroplasty 
and the incidence of gastric stasis was analyzed. Results: All 54 patients were classified as stage IV due to T1-3N1M0 
stage. The tumor recurrence rate were 56.4% at 1 year, 84.3% at 3 years and 84.3% at 5 years; and the overall 
patient survival rate were 51.9% at 1 year, 13.6% at 3 years and 6.8% at 5 years. In all 3 study patients who did 
not receive pyloroplasty, overt postoperative gastric stasis persisted for ＞10 days leading to prolonged hospital stay. 
In contrast, none of the 6 study patients who underwent pyloroplasty suffered from gastric stasis. Conclusions: 
Pyloroplasty is a useful surgical option to prevent gastric stasis when extensive left-sided LN dissection is required 
in IHCC patients with LN metastasis who have very poor post-resection prognosis. (Korean J Hepatobiliary Pancreat 
Surg 2016;20:32-37)
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INTRODUCTION

The lymph node (LN) spread patterns of intrahepatic 

cholangiocacinoma (IHCC) include the common hepatic 

artery, celiac axis and even the lesser curvature side of 

the stomach as sites of regional LN metastasis if IHCC 

is located at the left liver.1,2 This pattern of LN spread 

is regarded as left-sided LN metastasis. Such LN meta-

stasis requires dissection of the gastric lesser curvature to 

achieve complete LN dissection in addition to hep-

atectomy and dissection of the hepatoduodenal ligament 

and celiac axis.

Additional extensive LN dissection at the gastric lesser 

curvature does not improve survival outcomes, since the 

tumor is regarded as stage IV tumor according to the 7th 

American Joint Committee on Cancer (AJCC) staging 

system.3,4 LNs at the lesser curvature can only be sam-

pled, preserving some connective tissue corresponding to 

the gastric serosal layer. Meanwhile, if there are some en-

larged LNs that are not easily distinguished from meta-

static LNs, such LN sampling is insufficient from the 

standpoint of surgical oncology. LN dissection at the less-

er curvature may lead to irreversible injury to the vagus 

nerve branches that control the motility of the pyloric 

sphincter. As a result, intractable gastric stasis can occur 

and hospital stay is prolonged due to dietary problems.5 

Since such patients are usually diagnosed stage IV IHCC, 

their expected life span is relatively short; hence, such 

gastric stasis-associated prolonged hospital stay cannot be 

overlooked as a negligible complication.4

We added the procedure of pyloroplasty after hep-

atectomy and LN dissection of the hepatoduodenal ligament 
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Fig. 1. The images of extragastric vagus nerve innervation (A), left hepatectomy with extensive left-sided lymph node dissection
(B), and post-pyloroplasty status (C). A dotted circle indicates the area of vagus nerve injury.

and gastric lesser curvature to address dissection-induced 

gastric stasis, if indicated. Herein, we presented our experi-

ence of preventive pyloroplasty added to resection of IHCC 

in 6 patients during 15-years.

MATERIALS AND METHODS

Patient selection

The liver cancer database of our institution was 

searched to identify patients who underwent primary sur-

gical treatment for IHCC from January 1998 to December 

2013. Their overall patient profiles and survival outcomes 

were presented previously.4 We selected IHCC patients 

presenting the left-sided LN metastasis (n=54). They un-

derwent left hepatectomy or left lateral sectionectomy 

with LN sampling or extensive dissection of the left-sided 

LNs. All surgeries were regarded as macroscopic curative 

resection despite presence of regional LN metastasis. 

These patients with left-sided IHCC and left-sided LN 

metastasis were used to analyze the tumor recurrence and 

patient survival outcomes.

Because preventive pyloroplasty was performed by only 

one surgeon (SH), the patients were again limited to the 

9 study patients who underwent extensive left-sided LN 

dissection including lesser curvature dissection. 

Subsequently, they were divided into 2 groups i.e., pylo-

roplasty group (n=6) and no-pyloroplasty group (n=3) ac-

cording to performance of preventive pyloroplasty. The 

development of postoperative gastric stasis was compared 

between these two groups.

Medical records were retrospectively reviewed after ap-

proval of the Institutional Review Board of our institution. 

Patients were followed until November 2015 with institu-

tional medical record review.

Postoperative evaluation regarding gastric stasis

The nasogastric tube was usually removed at 1 day af-

ter hepatectomy in the patients who had undergone left 

hepatectomy. If biliary reconstruction with Roux-en-Y 

hepaticojejunostomy was performed, the nasogastric tube 

was kept for 3 days. If gastric stasis was suspected, the 

nasogastric tube was maintained until recovery of gastric 

motility function. If necessary, erythromycin and/or dom-

peridone were administered through the nasogastric tube 

with expected facilitation of recovery of bowel motility.6,7 

During fasting, all patients received total parenteral 

nutrition. After discharge from hospital, the patients who 

had suffered from delayed gastric emptying were followed 

up every 1-2 months during the first year primarily due 

to delayed recovery of the gastrointestinal motility.

Surgical procedures of pyloroplasty

The decision to perform preventive pyloroplasty fol-

lowing hepatectomy and LN dissection was made after 

consideration of the anatomy of the extrinsic vagal 

innervation. We performed the classical hand-sewing py-

loroplasty of Heineke-Mikulicz type. The wall of the dis-

tal stomach and duodenal first portion was longitudinally 

incised with electrocautery and then transversely repaired 

by inner continuous sutures using 4-0 absorbable mono-

filament and outer continuous sutures using 5-0 non-ab-

sorbable monofilament or interrupted sutures with 4-0 

black silk (Fig. 1).
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Table 1. Clinicopathological features of patients with intra-
hepatic cholangiocarcinoma with left-sided lymph node meta-
stasis

All
(n=54)

Study group

Preventive pyloroplasty

(-)
(n=6)

(+)
(n=3)

Age (years) 55.9±9.8 52.3±7.8 56.2±4.1
Sex (n)
  Male 35 3 2
  Female 19 3 1
ICG-R15 (%) 10.8±4.3  9.8±4.4  8.1±3.3
Extent of resection (n)
  Left hepatectomy 44 5 3
  Left lateral sectionectomy 10 1 -
Tumor size (cm)  6.9±5.0  7.2±4.1  6.3±2.3
Perineural invasion (n)
  Absent 30 1 -
  Present 24 5 3
Lymphovascular invasion (n)
  Absent 34 1 -
  Present 20 5 3
Tumor differentiation (n)
  Well  4 - -
  Moderate 37 4 2
  Poor 13 2 1
Tumor growth pattern (n)
  Intraductal growing  4 - -
  Mass-forming 39 4 2
  Periductal infiltrating 11 2 1
7th AJCC tumor stage (n)
  T1 18 1 -
  T2 28 5 3
  T3  2 - -
  T4  6 - -
Incidence of gastric stasis NA 0 3

ICG-R15, indocyanine green retention test at 15 minutes; NA,
not available

Postoperative surveillance

IHCC patients were followed up every 1-3 months at 

the outpatient clinic depending on tumor stage during the 

first year after surgery, and thereafter, every 3-4 months 

for ＞5 years. The general principles of treatment for re-

current IHCC lesions were applied to our patients and ev-

ery available treatment modality was performed. Patients 

underwent systemic chemotherapy if locoregional treat-

ment failed or was not indicated. Detailed follow-up pro-

tocol was presented previously.4

Statistical analysis

Numerical data were reported as mean with standard 

deviation. Incidence was compared with the Fisher’s 

exact. Survival curves were estimated by the Kaplan- 

Meier method. A p-value ＜0.1 was considered statisti-

cally significant considering the small sample size. 

Statistical analysis was performed using SPSS (version 

20; IBM, New York, NY).

RESULTS

Patient demographics and survival outcomes 

in IHCC with left-sided LN metastasis

All 54 patients were classified as stage IV according 

to the 7th AJCC staging system because of T1-3N1M0 

stage. Their clinicopathological profiles were summarized 

in Table 1. The tumor recurrence rate were 56.4% at 1 

year, 84.3% at 3 years and 84.3% at 5 years; and overall 

patient survival rate were 51.9% at 1 year, 13.6% at 3 

years and 6.8% at 5 years (Fig. 2).

Incidence of gastric stasis depending on 

pyloroplasty

All 3 patients of the no-pyloroplasty study group 

showed overt postoperative gastric stasis persisting for ＞

10 days. The nasogastric tube was removed in 1 patient 

at postoperative day 2, but it was reinserted due to nausea 

and epigastric fullness. The patient was required to keep 

the nasogastric tube for 16 days despite medication with 

erythromycin and domperidone. In the other 2 patients, 

the nasogastric tube was kept for 11 days and 20 days. 

All patients received total parenteral nutrition during 

fasting. Complete recovery to the normal dietary pattern 

was achieved 2 to 6 months after removal of the nasogas-

tric tube.

After experiencing LN dissection-induced gastric stasis 

in these 3 patients, we have performed preventive pylo-

roplasty if indicated. All 6 study patients who underwent 

pyloroplasty kept the nasogastric tube for the first 3 days 

and none showed any evidence of gastric stasis during the 

first postoperative week or during the later follow-up 

(p=0.09). The patient survival outcomes were poor due to 

very high recurrence rates despite adjuvant therapy (Fig. 

3). Uneventful recovery from surgical resection appeared 

to be beneficial to these patients although survival benefit 
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Fig. 2. Cumulative tumor recurrence (A) and overall patient survival (B) curves after macroscopic curative resection of left-sided
intrahepatic cholangiocarcinoma with lymph node metastasis.

Fig. 3. Cumulative tumor recurrence (A) and overall patient survival (B) curves after macroscopic curative resection of intra-
hepatic cholangiocarcinoma and extensive dissection of left-sided lymph node metastasis.

from extensive LN dissection was not evident in this 

study.

DISCUSSION

IHCC is the second most common primary malignancy 

of the liver. Although its incidence is gradually rising, it 

is still uncommon, as compared with HCC. In our institu-

tional liver cancer database, IHCC accounted for approx-

imately 15% of primary liver malignancies that underwent 

surgical resection.4

LN metastasis is the important prognostic factor in 

most gastrointestinal malignancies including IHCC.4,8,9 

Our results indicated that the significant risk factors for 

post-resection survival of IHCC were the pattern of tumor 

growth (odds ratio=0.61-1.02), perineural invasion (odds 

ratio=1.39) and LN metastasis (odds ratio=2.08).4 LN 

metastasis alone is classified as the tumor stage IV ac-

cording to the 7th AJCC staging system for IHCC. 

Because LN dissection is not routinely performed for pa-

tients with IHCC in many centers worldwide, some LN 

metastasis could be missed, leading to an unexpectedly 

poor survival outcome. In contrast, LN metastasis itself 

is associated with very poor outcomes and the clinical 

benefit of routine LN dissection thus remains unknown.9,10 

LN dissection should be strongly considered for IHCC be-

cause it provides essential information on nodal status for 

accurate tumor staging and up to 30% of patients may 

have LN metastasis.11,12

If multiple enlarged LNs are identified in the operative 
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field of IHCC patients, a majority of hepatobiliary sur-

geons may try to dissect all LNs that appear resectable. 

Such an aggressive approach can lead to expansion of LN 

dissection area to the gastric lesser curvature because LN 

sampling is often not sufficient for oncological LN 

removal. Because the left gastric artery and celiac axis 

area is the common site of LN location regardless of tu-

mor metastasis, extensive LN dissection often leads to ex-

cessive clearing of the gastric lesser curvature and ligation 

of the left gastric artery. This surgical procedure can in-

duce an injury to the vagus nerve branches that control 

motility of the pyloric sphincter leading to intractable gas-

tric stasis. Based on our experience of LN dissection at 

the lesser curvature in gastric cancer surgery, the vagus 

nerve branch to the antropyloric junction cannot be saved. 

Unlike gastric cancer surgery, surgical resection of IHCC 

leaves the pylorus intact, thus a motility disorder of the 

pyloric sphincter can develop.

This denervation of controlling vagus nerve branches 

usually manifests as delayed gastric emptying that persists 

up 1-2 months. Thereafter, the patient also often complains 

of the sensation of a gas-filled stomach over several 

months. In fact, gastrointestinal functions are regulated not 

only by extragastric vagus nerves but also by intramural 

plexuses via numerous neuropeptide transmitters.13 These 

symptoms are usually self-limited and resolve slowly and 

spontaneously with time. However, it results in deterio-

rated quality of life because patients have to restrict oral 

intake for a few weeks after surgery or keep a nasogastric 

tube until restoration of gastric motility. Considering the 

poor prognosis of IHCC patients with LN metastasis, gas-

tric stasis and its associated deteriorating quality of life 

cannot be overlooked as a negligible complication.

In reality, left hepatectomy per se is also associated with 

disorders of gastric motility. After living-donor left hep-

atectomy, the stomach can become adhered to the liver 

cut surface that can cause unwanted gastric stasis. Despite 

its usually low incidence, one report indicated an in-

cidence of 23% in their small-volume series.14-16 The un-

derlying mechanisms of gastric stasis after left hep-

atectomy differ from those of the usual lapa-

rotomy-associated adhesive ileus, possibly due to dis-

location of the stomach after left hepatectomy and adhe-

sion between the stomach and cut surface of the liver.16 

In a report of 45 left liver donors, a unique method of 

omental patching between the cut surface of the liver and 

the stomach resulted in only 1 case (2%) of gastric stasis.16

We have performed pyloroplasty as the last procedure 

during resection of IHCC with left-sided LN metastasis, 

in order to address LN dissection-induced gastric stasis. 

Prolonged gastric stasis universally occurred in patients 

who had undergone extensive dissection of the gastric 

lesser curvature, but it disappeared completely after 

pyloroplasty. Conventional Heineke-Mikulicz type pylo-

roplasty is a very simple procedure taking only 10 mi-

nutes because the pylorus area is usually normal in such 

IHCC patients. The results of this study indicated that py-

loroplasty is indicated in cases with anticipated post-

operative gastric stasis.

In conclusion, pyloroplasty is a useful surgical option 

to prevent gastric stasis when extensive left-sided LN dis-

section is required in IHCC patients with LN metastasis 

who have very poor post-resection prognosis.
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