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A 75-year-old woman underwent an esophagectomy for thoracic esophageal cancer via right

thoracic and abdominal incisions. After resection, the gastric tube was pulled into the posterior medi-

astinum and intrathoracic esophagogastric anastomosis was performed. Her postoperative course

was uneventful until the oxygen saturation decreased to 88% along with the sudden onset of dysp-

nea on the third postoperative day. A plain chest X-ray demonstrated gas extending from the poste-

rior mediastinum to the left lower hemithorax. As a result, a diagnosis of diaphragmatic herniation of

large bowel was made and an emergency laparotomy was performed. After reducing the herniated

transverse colon, the enlarged esophageal hiatus was repaired with interrupted sutures and a sheet

of Merlex mesh. The patient subsequently recovered well and was discharged on the 36th postopera-

tive day.

Introduction
Postoperative diaphragmatic hernia has been
described most frequently in patients undergoing
surgery for paraesophageal hiatus hernia or acha-

V~9 however, it seldom occurs after an

lasia
esophagectomy. Our literature survey covering
the past 20 vyears identified only 34 such
CaseSS)4)9)~24)'

In this report, we describe a patient who devel-
oped a diaphragmatic hernia after undergoing a
thoracoabdominal esophagectomy, along a discus-
sion of the causes and treatment.

Case

The case was a 75-year-old female patient who

complained of difficulty swallowing. Her past his-

tory included a cholecystectomy in 1992. Further,

she had been undergoing treatment for hyperten-
sion since 1995. Her family history included a
brother who died from laryngeal cancer.

The onset was the development of difficulty in
swallowing in August 1999. The following month,
upper gastrointestinal fiberscopy was performed
and she was diagnosed with thoracic esophageal
cancer by a local physician. She was referred to
our department for surgical treatment.

At the time of admission, her height was 153.5
cm and she weighed 38 kg. Her nutritional status
was moderate. Blood pressure was 130/80 mmHg
and heart rate was 70/min and regular. The bul-
bar conjunctiva was neither anemic nor icteric.
Physical findings of the chest and abdomen were
normal. Blood chemistry was normal except for a
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mild decrease in hemoglobin and albumin concen-
trations, which were 114 g/dl and 34 g/dl re-
spectively.

Transmittance of both lung fields was in-
creased on plain chest X-ray films and pulmonary
emphysema was suspected. No abnormalities
were found in bone, soft tissue or heart shadows.

Upper gastrointestinal X-ray series revealed a
circular depressed lesion with sharp marginal
swelling in the middle thoracic esophagus ex-
tending partially into the upper thoracic esopha-
gus. Its longitudinal diameter was approximately
6 cm. A circular depressed lesion with sharp mar-
ginal swelling was observed by upper gastroin-
testinal fiberscopy in the esophagus 32~37 cm
from the incisors.

Thickening of the middle thoracic esophageal
wall was found on chest CT-scan. The middle tho-
racic esophageal lymph nodes were enlarged and
metastasis to the primary lymph nodes was sus-
pected. These test results were negative for re-
mote metastasis. The diagnosis was middle tho-
racic esophageal carcinoma (T2, N1, MO, Stage
II). On October 19, 1999, subtotal thoracic eso-
phagectomy with lymphadenectomy of the sec-
ondary lymph nodes was performed via right tho-
racic and abdominal incisions. Reconstruction
was accomplished by intrathoracic esophagogas-
trostomy. The gastric tube was lifted into the
right thoracic cavity through the esophageal hia-
tus after the esophagus was removed. The
esophageal hiatus was not sutured nor was the
lifted gastric tube fixed to it. The pathological
finding of the resected specimen was a 6.0 X 4.0
cm type 2 esophageal carcinoma, the infiltration
of which was limited to the muscularis propria
(mp). The histologic classification was well differ-
entiated squamous cell carcinoma. The right car-
diac lymph node (No. 1) was positive for metasta-
sis. The final diagnosis was p Stage III.

Postoperatively, the patient was initially main-

Fig.1 Plain chest X-ray
A huge gasilled viscus with haustra extends from
the posterior mediastinum to the left lower hemitho-

rax.

tained on mechanical ventilation, but her course
was uneventful and the endotracheal tube could
be removed on the third postoperative day. Be-
cause a plain abdominal X-ray suggested the
presence of paralytic ileus, the administration of a
drug to stimulate intestinal peristalsis was
started on the same day. About 12 hours after the
first dose, dyspnea occurred. When a blood gas
analysis was subsequently performed, it showed
an acute decrease in oxygen saturation to 88%.

An examination showed the patient’ s breath
sounds to be diminished on both inspiration and
expiration. The abdomen was distended and in-
testinal sounds were hypoactive, without any evi-
dence suggestive of peritonitis. On plain X-rays of
the chest and abdomen, the accumulation of gas,
which was continuous with the intraperitoneal
bowel gas, was demonstrated from the posterior
mediastinum to the left lower hemithorax (Figs.
land2).

Based on these findings, a diagnosis of dia-
phragmatic herniation of the bowel was made
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Fig. 2 Plain thoracoabdominal X-ray
The huge area of collected gas demonstrated in Fig. 1
is continuous with the intraabdominal bowel gas.

and an emergency laparotomy was performed.
After the abdomen was opened, the transverse
colon was found to be herniated into the posterior
mediastinum and left lower hemithorax through
the esophageal hiatus along the left side of the re-
constructed esophagus. The herniated trans-
verse colon was reduced while the colonic con-
tents were removed by intraoperative colono-
scopic aspiration in order to achieve decompres-
sion. The blood supply to the herniated colonic
segment was preserved and, as a result, no bowel
resection was required. The enlarged hiatus was
reduced in size by gathering the margin with in-
terrupted sutures and the repaired area was
strengthened by placing a sheet of Merlex mesh
(BARD Co, Ltd) over the hiatus (Fig. 3). The pa-
tient subsequently showed a good recovery, and
was discharged on the 36th postoperative day.
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Fig.3 The enlarged hiatus was repaired with inter-
rupted sutures and a sheet of Merlex mesh was
placed over the hiatus.

a: gastric tube, b: merlex mesh.

Discussion
Postoperative diaphragmatic hernia has been
described most frequently in patients undergoing
surgery for either a paraesophageal hiatus hernia

or achalasia of the cardia’™®

’. This complication
has also been reported after a rib resection for
drainage of a left subphrenic abscess”, a thora-
coabdominal splenectomy”, and a proximal gas-
tric resection with Billroth II anastomosis®.
However, a diaphragmatic herniation after an
esophagectomy, as occurred in the present caSe,
is a rare event. Our literature survey covering
the past 20 years identified only reports of 34

P99~2 - According to van Sandick et

such cases
al®, diaphragmatic hernia occurs in about 2% of
patients who undergo an esophagectomy, with an
equal distribution between the genders. The
main risk factor is an enlargement of the esopha-
geal hiatus during esophagectomy. Neither the
approach used for the esophagectomy (transtho-
racic or transhiatal) nor the method of recon-
struction (pulling up a gastric tube or colonic in-
terposition) has any impact on its occurrence.
We consider that the following factors were in-
volved in the present case : @ an enlargement
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and weakening of the esophageal hiatus by surgi-
cal procedures during an esophagectomy, @ in-
creased intraabdominal pressure because of para-
Iytic ileus, 3 enhanced intestinal peristalsis be-
cause of medication for ileus, and @ an elongation
of the transverse colon.

If the diagnosis is delayed, then strangulation
and perforation of the herniated viscus can oc-

Y19 thus necessitating emergency surgery

cur
with its attendant high mortality®*’. The devel-
opment of dyspnea and the findings on a plain
chest X-ray permitted us to make an early diag-
nosis in the present case. When this complication
develops soon after surgery, it can be asympto-
matic in some cases®.

The performance of careful routine radiogra-
phy of the chest is very important to detect such
asymptomatic hernias. Small and asymptomatic
hernias in patients with esophageal carcinoma or
in patients for whom long-term survival cannot
be expected are an indication for conservative
management, including observation, but a surgi-
cal repair is necessary in all other cases. Of the 34
patients reported during the past 20 years, 28
were treated by surgery.

As a rule, the surgical treatment of a diaphrag-
matic hernia consists of a reduction of the herni-
ated viscus and a repair of the enlarged esopha-
geal hiatus. The hiatus is usually reduced in size
by gathering the margin with interrupted su-
tures. A sheet of Merlex mesh or other material
is occasionally added to strengthen the repaired
area, as in the present case. The transabdominal
approach was used in our patient and is the pref-
erable approach, being employed in 19 of the 28
reported cases. If there are intrathoracic adhe-
sions, however, a transabdominal reduction may
be difficult to perform. In such cases, a thora-
cotomy should be performed, and reduction sur-
gery was carried out by a thoracotomy in 9 of the
28 reported patients. With the other 8 patients, no

information regarding the approach was given.
The esophageal hiatus is always enlarged by an
esophagectomy. To prevent postoperative herni-
ation, the hiatus should be routinely reduced in
size after an esophagectomy. If a hernia is diag-
nosed early and reduced correctly, the outcome is
usually good and this complication is thereafter
no longer life-threatening. No operative death
was reported among these 28 patients. After an
esophagectomy, the risk of diaphragmatic hernia-
tion should therefore be kept in mind and in-
cluded in the differential diagnosis when compli-
cations occur.
References

1) Hoffman E: Strangulated diaphragmatic hernia.
Thorax 23: 541-549, 1968

2) Leonardi HK, Crozier RE, Ellis FH et al: Reop-
eration for complications of the Nissen fundoplica-
tion. ] Thorac Cardiovasc Surg 81: 50-56, 1981

3) Steiger Z, Wilson RF, Nelson RM et al: Iatro-
genic hiatal and diaphragmatic hernias. Am Surg
50: 217-221, 1984

4) Streitz JM Jr, Ellis FH Jr: Iatrogenic paraeso-
phageal hiatus hernia. Ann Thorac Surg 50: 446-
449, 1990

5) DePaula AL, Hashiba K, Bafutto M et al: La-
paroscopic reoperations after failed and compli-
cated antireflux operations. Surg Endosc 9: 681—
686, 1995

6) Grodsinsky C, Ponka JL: Entrapment of the co-
lon following diaphragmatic injuries: report of
eight cases. Dis Colon Rectum 18: 72-78, 1975

7) Christiansen LA, Blichert-Toft M, Bertelsen S:
Strangulated diaphragmatic hernia. Am J Surg
129: 574-578, 1975

8) Mellbring G, Domellof L: An unusual case of
postoperative incarcerated diaphragmatic hernia.
Ann Chir Gynaecol 75: 298-300, 1986

9) Ellis FH Jr, Gibb SP: Esophagogastrectomy for
carcinoma. Ann Surg 190; 699-705, 1979

10) Molina JE, Lawton BR, Myers WO et al:
Esophagogastrectomy for adenocarcinoma of the
cardia. Ten years' experience and current ap-
proach. Ann Surg 195: 146-151, 1982

11) Agha FP, Orringer MB: Colonic interposition: ra-
diographic evaluation. Am J Roentgenol 142: 703—
708, 1984

12) Agha FP, Orringer MB, Amendola MA: Gastric

—228—



interposition following transhiatal esophagec-
tomy: radiographic evaluation. Gastrointest Ra-
diol 10: 17-24, 1985

Shima S, Yonekawa H, Yoshizumi Y et al: A
case of incarceration of small intestine in the
esophageal hiatus along with gastric tube after
esophagectomy. Gastroenterol Surg 9: 1536—1539,
1986

Terz JJ, Beatty JD, Kokal WA et al: Transhia-
tal esophagectomy. Am J Surg 154: 42-46,1987
Johnson CD, Shandall A: Incisional hernia of the
diaphragm causing large bowel obstruction. J R
Coll Surg Edinb 32: 51-52, 1987

Barbier PA, Luder PJ, Schupfer G et al: Quality
of life and patterns of recurrence following trans-
hiatal esophagectomy for cancer: results of a pro-
spective follow-up in 50 patients. World J Surg 12:
270-276, 1988

Barbier PA, Becker CD, Wagner HE: Esopha-
geal carcinoma: patient selection for transhiatal
esophagectomy. A prospective analysis of 50 con-
secutive cases. World J Surg 12: 263-269, 1988
Granke K, Hoshal VL Jr, Vanden Belt R]: Ex-
trapericardial tamponade with herniated omen-

13)

14)

15)

16)

17)

18)

29

tum after transhiatal esophagectomy. J Surg On-
col 44: 273-275, 1990

Ryu C, Furukawa M, Nakata T et al: A case of
paraesophageal hiatus hernia after transhiatal
esophagectomy without thoracotomy for esopha-
geal cancer. Iryo 47: 785-789, 1993 (in Japanese)
Reich H, Lo AY, Harvey JC: Diaphragmatic her-
nia following transhiatal esophagectomy. Scand ]
Thorac Cardiovasc Surg 30: 101-103, 1996

Gollub MJ, Bains MS: Herniation of the trans-
verse colon after esophagectomy: Is retrocardiac
air a normal postoperative finding? Am ] Roent-
genol 169: 481-483, 1997

Heitmiller RF, Gillinov AM, Jones B: Transhia-
tal herniation of colon after esophagectomy and
gastric pull-up. Ann Thorac Surg 63: 554556,
1997

van Sandick JW, Knegjens JL, van Lanschot
JJB et al: Diaphragmatic herniation following oe-
sophagectomy. Br J Surg 86: 109-112, 1999
Hurunaga A, Nakayama T, Fujii Y et al: A case
of diaphragmatic hernia after esophagectomy
without thoracotomy. J Jpn Surg Assoc 60: 79-81,
1999 (in Japanese)

19)

20)

21)

22)

23)

24)

HHREREYBRHRICREL LEREANLZTD 1 5]
REXFERKRE WEE Wk S8
47 #+h v +U Fh EZ2 =] HI o 7 AT Ty R A4 ay et
B TR BE NI BB R -HE E
AV N ¥ A ok ary J v AT 7]“ ay AY NT T Fvoav
B S SW S B RE T

FE

KAt L7228, #ivde 3 HEIC

LAy Va2l rmEITo 7.

PRy V2 2L BB ERTH -7,

TR A2 3 LL B RAF T, iR 36 H BICERIERE & % o 7-.
EREMBEOLERILAN TR EDLOTINREMWIETH 57,

TR 3 B BICHATRIG IR L 2 BERILANV =T O 1 Bl RER L 72O THET 5. ERIZ
75 %, KYE. 2 B0 MER R A E R (O L C A BRI BRI N R A A e,
RO REEZ 2 L 7.

ENEEREM N Z

o RE R B X MR b, HERR NI R 2 K 7 AR
RO, RKBEAFL L-EERILAV= T E2ZH L, [FHRAREEMN 2 T L7z,
LD REATARE R ASERBPNC B L, RALERTHRE L Tz,

FERILDO M
ML, EEREILO
'
HILOREM B &

NIV T NE R IERE

DipHE LTEE

—229—



