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During the past 10 years 311 consecutive patients were admit-
ted with 342 episodes of small bowel obstruction (SBO). There
were 193 cases of partial small bowel obstruction (PSBO) and
149 cases of complete small bowel obstruction (CSBO) as de-
termined by interpretation of the abdominal radiographs done
on admission. The purpose of this review was to determine the
reliability of the admission plain abdominal radiographs and
subsequent upper gastrointestinal (UGI) contrast studies in
predicting the need for operative intervention. The use of na-
sogastric tubes (NGT) versus nasointestinal (long) tubes (NIT)
was correlated with the following outcome variables; length of
hospital stay (LOS), timing of operative intervention, inci-
dence of postoperative complications, and duration of postop-
erative ileus. Long tubes (NIT) were used in 64 episodes of
PSBO and 81 episodes of CSBO, whereas nasogastric tubes
(NGT) were used in 116 cases ofPSBO and 68 cases ofCSBO.
Thirty-eight of 193 (19%) patients with PSBO required opera-
tion (20 of 116 with NGT and 18 of 64 with NIT), whereas 125
of 149 (84%) patients with CSBO required operation (60 of 68
with NGT and 65 of 81 with NIT). Need for operation was not
correlated with whether or not long tubes passed beyond the
pylorus; 50 passed versus 33 not passed in operative groups (p
= 0.15). Twelve of 83 patients with NIT had operation within
24 hours versus 52 of 80 patients with NGT (p < 0.001). In six
of 64 patients who had surgery within 24 hours, complications
developed versus in 39 of 99 patients operated on more than 24
hours after admission (p < 0.001). In 29 of 83 patients treated
with NIT, postoperative complications developed versus in 16
of 80 patients with NGT (p < 0.04). The mean duration of
postoperative ileus in patients with NIT was 7 days versus 4.1
days for NGT patients (p < 0.001). The mean LOS was 12.2
days for NGT patients versus 21 days for patients with NIT (p
< 0.001). Barium UGI contrast studies were performed in 57
patients to establish the presence of obstruction. In 34 of 57
patients the UGI disclosed mechanical obstruction that re-
quired operative intervention. In the remaining 23 patients no
obstruction was demonstrated, and all 23 patients recovered
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without operation. In conclusion, there is no inherent superior-
ity of NIT versus NGT in the treatment of SBO. Long tubes
(NIT) were associated with a significantly greater LOS, dura-
tion of postoperative ileus, and incidence of postoperative
complications, probably because of the significantly greater
delay in operation in patients treated with NIT versus NGT.
The radiographic distinction between PSBO and CSBO is
clinically important in that 84% of patients with features of
CSBO required operation versus only 19% of patients with
PSBO.

T^ HERE IS CONSIDERABLE controversy regarding
both the effectiveness of tube decompression
and what constitutes "reasonable delay" before

operation in mechanical small bowel obstruction.
Strangulation ofobstructed bowel has been attributed to
delayed decisions for operative treatment.",2 The inci-
dence of postoperative complications is 5-10 times
greater with strangulation than with cases of nonstran-
gulated obstruction.' 3'4 It is well known that strangula-
tion of the bowel occurs without specific signs and
symptoms. Thus, many surgeons believe that all pa-
tients with mechanical intestinal obstruction should
have laparotomy as soon as fluid losses have been re-
plenished.4`6 On the other hand, the diagnosis of "par-
tial" bowel obstruction is based on clinical and radio-
graphic signs that, in the opinion ofmost surgeons, war-
rants a trial of tube decompression rather than
immediate operative intervention.7'8 There are still
others who believe that a trial of nonoperative tube de-
compression should be rendered to any patient with ob-
struction who does not have obvious signs of strangula-
tion.9-" These diverse opinions can be attributed to the
paucity of objective criteria that can reliably distinguish
cases of obstruction that are likely to respond to tube
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decompression from those that require early operation.
It was the purpose of this review to determine the reli-
ability ofthe admission clinical signs and plain abdomi-
nal radiographs in predicting the need for operative in-
tervention in mechanical small bowel obstruction. We
also compared the effectiveness of nasogastric (NGT)
with nasointestinal or long tubes (NIT) in terms of suc-
cessful avoidance of operative treatment.

Clinical Material

For the 10-year period beginning January 1, 1976
through December 31, 1985, 311 consecutive patients
with 342 episodes of mechanical small bowel obstruc-
tion were admitted to Robert Wood Johnson University
Hospital. This review excluded patients with adynamic
ileus, fecal impaction (including meconium ileus), and
mesenteric vascular occlusion. Plain abdominal radio-
graphs were taken at the time ofadmission in all but six
patients with incarcerated hernia in whom the clinical
diagnosis ofcomplete mechanical intestinal obstruction
was confirmed at operation. There were 193 cases of
partial bowel obstruction and 149 cases ofcomplete ob-
struction. The distinction between partial and complete
mechanical obstruction was based on the radiologist's
interpretation of the admission abdominal radiographs.
The primary distinguishing radiographic feature be-
tween partial and complete obstruction is the presence
of gas in the colon above the peritoneal reflection. Cases
of complete obstruction were characterized by dilated
loops of small bowel with fluid levels and no visible gas
in the colon, whereas cases ofpartial obstruction showed
clear-cut evidence of colonic gas in addition to dilated
loops of small bowel (Fig. 1).
The frequency of the presenting clinical symptoms is

shown in Table 1. Nausea, vomiting, and abdominal
pain were reported in 99% of the 342 episodes of ob-
struction. Abdominal pain was typically colicky in na-
ture. Patients who denied either pain or vomiting had
plain abdominal radiographs that showed dilated small
bowel loops with fluid levels. Sixty-one per cent of pa-
tients in whom the duration of obstipation was docu-
mented denied passage of stool or flatus for more than
24 hours. Seven patients had obvious peritonitis, six of
whom had hypotension and a temperature 2 100 F at
the time of admission. Other admission criteria that
were assessed included the presence of abdominal ten-
derness and leukocyte count. Neither ofthese correlated
with the need for operation. Table 2 shows the etiology
of obstruction. Adhesions from previous abdominal
operations was the most common cause of obstruction,
accounting for 59% ofcases ofcomplete obstruction and
73% ofcases ofpartial obstruction. Intra-abdominal ma-
lignancy was the second most common case of obstruc-

TABLE 1. Presenting Clinical Features

No. of Cases
Features t)

Nausea/vomiting 340 (99)
Abdominal pain 339 (99)
Obstipation .24 hours 102* (61)*
Peritonitis 7 (2)
Fever I100 F 7 (2)
Hypotension <90 mmHg systolic 6 (2)

* The duration of obstipation was clearly documented in 102 cases
ofwhich 61% had obstipation 2 24 hours.

TABLE 2. Etiology ofObstruction

PSBO CSBO

Adhesions 140 88
Malignancy 18 25
Hernia - 22
Crohn's 12 2
Other* 23 12

* Other causes of obstruction included gallstone ileus (4), volvulus
(4), intussusception (4), abdominal abscess (4), bezoar (2), diverticulitis
(2), and cause undetermined (10). Twelve cases of early postoperative
obstruction were included in the adhesion group.

tion, accounting for 17% of cases of complete obstruc-
tion and 10% ofcases of partial obstruction. Hernia and
Crohn's disease were the third and fourth most frequent
causes, respectively. The correct admission diagnosis of
small bowel obstruction, partial or complete, was made
in 322 cases (94%). The admission diagnoses for the
remaining 20 cases are shown in Table 3.
NIT were used in 64 cases of partial obstruction and

81 cases of complete obstruction, whereas NGT were
used in 116 cases of partial obstruction and 68 cases of
complete obstruction. Generally, the attending surgeon
decided whether a long or short tube would be used,
although occasionally the surgical house staff made this
decision. The suspected etiology of obstruction did not

TABLE 3. Incorrect Admission Diagnoses and Outcome*

Radiographic
Diagnosis

Admission diagnosis PSBO CSBO

Abdominal pain 10 (7)
Pancreatitis 3 (2) 1 (1)
Pelvic inflammatory disease 3 (1)
Acute cholecystitis 2 (0)
Pneumonia 1 (0)

* Abdominal pain of uncertain etiology was the most frequent "in-
correct" diagnosis. Numbers in parentheses are the number ofpatients
who required operation, 11 of 20 (55%) in all. The admission radio-
graphs were consistent with partial obstruction in 19 of these 20 pa-
tients.
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TABLE 4. NGT Versus NIT and Outcome*

NGT NIT

Need for operation 80/184 83/145
Operation .24 hours 52/80 12/83 (p < 0.001)t
Postoperative complications 16/80 29/83 (p . 0.04)t
Duration of postoperative ileus
(days) 4.1 7.0 (p < 0.001)t

Length of hospitalization (days) 12.2 21.0 (p < 0.00 1)t

* The type of tube used for decompression did not impact on need
for operative intervention. However, a significantly greater number of
patients managed with NGT compared with NIT had operation within
the first 24 hours of hospitalization. The incidence of postoperative
ileus and length of hospitalization were significantly greater in patients
managed with long tubes.

t Statistics computed by Fisher's exact test.

influence the selection of one type of tube over the
other. The type of tube used also did not influence re-
quirement for operative intervention. Thirty-eight of
193 (19%) cases of partial obstruction required opera-
tion, including 20 of 116 (10%) treated with nasogastric
tubes and 18 of 64 (28%) treated with long tubes. One
hundred twenty-five of 149 cases (84%) of complete ob-
struction required operation, including 60 of 68 (89%)
treated with nasogastric tubes and 65 of 81 (80%) treated
with long tubes. Tube decompression was not used in
the 13 remaining cases. Long tubes passed through the
pylorus in 50 of the 83 cases (60%) that required opera-
tion compared with 49 ofthe 64 cases (76%) treated with
long tubes that did not require operative intervention (p
= 0.15 by chi-square test). The use of nasogastric tubes
versus long tubes was correlated with the following out-
come variables: need for operation, timing of operative
intervention, number of postoperative complications,
duration of postoperative ileus, and length of hospital-
ization. These data are shown in Table 4.
One hundred eighteen of 191 patients (62%) who were

managed for at least 24 hours by tube decompression
showed signs of clinical or radiographic improvement

TABLE 5. Timing ofOperation Versus Postoperative Complications *

<24 Hours >24 Hours
Complication (N = 64) (N = 99)

Wound infection 1 13
Pneumonia 1 6
Fistula/abscess - 6
Myocardial infarction I
Pulmonary embolus I
Death 4 12

Total 6 39

* Infectious complications were significantly more common in pa-
tients operated on more than 24 hours after admission. Fistulae and
abscesses occurred in patients with either strangulation or iatrogenic
perforation of the bowel.

within the first 24 hours of treatment. Only eight pa-
tients (5%) whose obstructions ultimately resolved with-
out operation did not show signs of improvement dur-
ing the first 48 hours of tube decompression. Improve-
ment was recognized radiographically as decreased
gaseous distention of the small bowel and clinically by
spontaneous passage of stool and/or flatus. Thirty-eight
of these 191 patients (20%) did not respond to tube
decompression and eventually had operation.

Table 5 shows the correlation between timing ofoper-
ative intervention and the frequency of postoperative
complications. Of the 64 patients who had operation
within 24 hours of admission, postoperative complica-
tions developed in six patients (9%) compared with in 39
of 99 patients (39%) who had operation more than 24
hours after admission (p . 0.001 by chi-square test).
Twenty-four ofthe 311 patients died (7.7%). Twenty-six
patients had strangulation obstruction at operation.
Nine ofthese 26 patients had operation within 24 hours
of admission with three subsequent deaths compared
with six deaths among the 17 patients who had opera-
tion more than 24 hours after admission. Eight patients
other than those with strangulation died after operation.
Seven of these patients had advanced carcinomatosis
and one died of a massive stroke. The remaining seven
patients who died did not have operation. Three ofthese
patients were moribund with septic shock at the time of
admission and four had inoperable abdominal malig-
nancies.
Barium upper gastrointestinal (UGI) contrast studies

were performed in 57 patients to establish the presence
of mechanical obstruction. In 34 of the 57 patients the
contrast study disclosed mechanical obstruction, and
each of these patients required operative intervention.
In the remaining 23 patients no obstruction was demon-
strated and all of these patients recovered without hav-
ing operation. Those patients who required operation
demonstrated either a discrete point of blockage (Fig.
2B) or failure of the barium to reach the cecum after
18-24 hours (Fig. 3). In the 23 patients who did not
require operation all or nearly all of the barium had
entered the cecum within the 24-hour observation pe-
riod.

Discussion

There is surprisingly little information in the surgical
literature regarding the reliability of either clinical or
radiographic criteria in predicting the need for operative
intervention in patients with intestinal obstruction.
Table 6 shows data from six reports on small bowel
obstruction published during the past 30 years. The re-
ports of Wolfson et al. and Hofstetter were restricted to
patients with adhesive obstruction, whereas the re-
mainder included all well-documented cases of me-
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chanical small bowel obstruction.2'4'8"l12 Becker, Hof-
stetter, Wolfson et al., and Stewardson et al. distin-
guished partial from complete obstruction, although
Stewardson et al. excluded cases of partial obstruction
from their review. Of note are the variable percentages
of patients who required operation versus those who

FIGS. lA-C. A and B. Flat and erect views ofabdominal radiographs of
a 16-year-old boy admitted with symptoms of intestinal obstruction 1

year after appendectomy for perforated appendicitis. Arrows demon-
strate gas in the cecum consistent with partial obstruction. C. Radio-
graph ofthe same patient taken 24 hours later, which shows decreased
gaseous distention of the small bowel and gas in the sigmoid colon
(arrows). This patient was discharged on the fifth hospital day tolerat-
ing a solid diet.

responded to tube decompression and avoided operative
treatment. Becker and Silen et al. strongly advocated
early operation for all cases of small bowel obstruction
citing the abuse of tube decompression as a primary
cause of death. On the other hand, Stewardson et al.,
Bizer et al., and Wolfson et al. recommend trials of
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TABLE 6. Small Bowel Obstruction: Previous Clinical Reports*

No. of Patients
Operated On % with % Total

Total Patients (%) Strangulation Mortality

Becker2 412 297 (72) 22% 12%
Silen et al.4 480 316 (66) 23% 11%
Stewardson et al.'0 238 112 (47) 11% 5.5%
Hofstetter" 52 31 (60) 8% 1.9%
Bizer et al.8 405 267 (66) 10% 6.7%
Wolfson et al.'2 127 48 (38) 12% 1.5%
Brolin (current series) 311 163 (53) 9% 7.7%

* The percentage of patients with mechanical small bowel obstruc-
tion who had operation ranged from a low of 38% (Wolfson et al.) to a
high of 72% (Becker). The two series with the lowest mortality (Hof-

nonoperative tube decompression for all patients who
lack the typical signs of intestinal strangulation. Hof-
stetter stated that the duration of nonoperative tube de-
compression should not exceed 24 hours. The overall
incidence of operative intervention appears to have de-
creased during the past 2 decades. Table 6 also shows the
incidence of strangulation and overall mortality in these
clinical reports. The chronology ofthese reports shows a
decreased incidence ofboth strangulation and mortality
despite more conservative recommendations in treat-
ment. In the current series the incidence ofstrangulation
and mortality was 9% and 7.7%, respectively. These data
suggest that factors other than early operative interven-
tion are responsible for the decreased incidence of
strangulation and mortality during the past 30 years.
The primary radiographic criterion for diagnosis of

partial small bowel obstruction is gas in the colon above
the peritoneal reflection.6"3 The presence of colonic gas
above the peritoneal reflection suggests that some air has
passed beyond the obstruction, hence the blockage is
incomplete. Because gas can be introduced into the rec-
tum by digital examination, air in the rectum alone is
not sufficient for making the diagnosis of partial ob-
struction. The radiographic diagnosis of "partial" bowel
obstruction probably encompasses a number of cases of
early complete obstruction, which may also show gas in
the colon on the admission abdominal radiographs. In
these early cases, the colonic gas antedates the time of
obstruction and has not yet been evacuated. The typical
radiographic features of mechanical intestinal obstruc-
tion may be absent in cases of high jejunal obstruction.
Figure 2 shows the plain abdominal radiograph and
subsequent barium UGI contrast study ofa patient with
complete obstruction 60 cm below the ligament of
Treitz. The plain x-rays showed a paucity of gas in the
small and large bowel without air fluid levels on the
erect view. Plain radiographs performed 18 hours later
showed one visible loop of small bowel. The barium
UGI was performed to rule out obstruction of the prox-
imal small bowel. In this series, barium UGI contrast

stetter, Wolfson et al.) included only patients with adhesive obstruc-
tion.

studies were extremely reliable in determining need for
operation. All patients whose barium studies demon-
strated either a discrete site of blockage or failure of
barium to reach the cecum within a 24-hour observation
period ultimately required operation. Patients who re-
covered with tube decompression had contrast studies
that showed complete transit ofbarium and no evidence
of obstruction. Despite their great accuracy, the use of
barium UGI studies should probably be limited to cases
in which the diagnosis of mechanical obstruction is in
doubt. Patients admitted to the hospital with partial ob-
struction who have not responded to tube decompres-
sion after 48 hours should be operated on without a UGI
contrast study. On the other hand, patients responding
to tube decompression who have no past history of ab-
dominal surgery should have a predischarge UGI exami-
nation to rule out malignancy as a possible cause of
obstruction. Barium UGI studies are probably most
useful in distinguishing cases of early postoperative ob-
struction from prolonged adynamic ileus.

In this report, the selection of a nasogastric or long
tube was made arbitrarily at the time of admission. Al-
though some surgeons have strong sentiments for use of
one type of tube over the other, there are no data dem-
onstrating superiority of long versus short tubes in the
treatment ofmechanical intestinal obstruction. Wolfson
and associates recently touted the efficacy of long tube
decompression in the treatment of adhesive obstruc-
tion.'2 They made these claims despite the fact that ap-
proximately two thirds of their patients with complete
obstruction did not respond to tube decompression and
required operation. They also stated that passage of a
long tube beyond the pylorus was of "significant predic-
tive value" with respect to avoiding operative treatment,
although no statistical support for those claims was pro-
vided. In the current review there was no correlation
between need for operative intervention and whether or
not long tubes passed beyond the pylorus. Fifty ofthe 83
patients (60%) managed with long tubes who required
operation had passage of their tube into the upper small
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FIGS. 2A and B. A. The erect admission radiograph of a 26-year-old
woman who had symptoms of small bowel obstruction 2 years after
laparotomy for blunt trauma. There is little gas in either the small or

large bowel. B. A barium contrast study performed 24 hours later,
which showed a discrete point ofobstruction in the right midabdomen.
Several hours later this patient had laparotomy and lysis of a single
adhesive band.

FIG. 3. Twenty-four hour delayed film ofbarium UGI performed on a
42-year-old man in whom signs of obstruction developed 6 days after
right hemicolectomy and ileostomy for perforated cecal volvulus. The
contrast study was performed after 4 days of nasointestinal tube (NIT)
decompression. (Tube was removed during study). Although some
barium emptied through the ileostomy, much remained in the upper
small bowel. This patient had lysis of multiple adhesions on the elev-
enth postoperative day and had a subsequently uneventful recovery.

bowel. There was also no difference between nasogastric
and nasointestinal tubes with respect to avoiding opera-
tive intervention. In this review there were several nega-
tive features associated with the use of long tubes com-
pared with nasogastric tubes. Long tubes were associated
with a significantly greater number of postoperative
complications and significantly longer duration of both
postoperative ileus and hospitalization (Table 3). These
negative findings were most likely due to the signifi-
cantly greater delay in operative intervention in patients
managed with long tubes compared with nasogastric
tubes. All of these data clearly show that the mere pas-
sage of a long tube into the upper small bowel does not
justify delay in operative intervention.

Surgeons who favor a nonoperative trial of tube de-
compression for all cases of obstruction except those
with signs of strangulation base support for their posi-
tion on the substantial percentage of cases that resolve
with tube decompression alone. Wolfson and associates
operated on only 38% of 127 patients with adhesive
obstruction after an empirical trial of tube decompres-
sion.'2 The incidence of postoperative complications
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was 30% in their report, including a 4.8% operative mor-
tality rate and a 12% incidence of strangulation. These
results are comparable to those reported by surgeons
who favor early operative intervention.4'9"0 It seems ob-
vious that a rigid attitude favoring either an empirical
trial of tube decompression on one hand or immediate
operative intervention on the other will do disservice to
a substantial number of patients with small bowel ob-
struction. It was the primary purpose of this review to
determine the reliability ofadmission clinical and radio-
graphic criteria in predicting the need for operative
treatment. The actual decision for operative interven-
tion was based on the clinical judgement of the attend-
ing surgeon. At our institution there is no consensus of
opinion among surgeons regarding the appropriate tim-
ing of operation for small bowel obstruction. Hence, the
radiographic diagnosis of partial bowel obstruction did
not always result in a nonoperative trial oftube decom-
pression and, by the same token, a number of patients
with complete obstruction had prolonged treatment by
tube decompression. Nonetheless, in accordance with
the axiom that all cases ofpartial obstruction will resolve
with tube decompression and all cases of complete ob-
struction will require operation, the admission abdomi-
nal radiographs predicted the clinical course in 82% of
cases in this series. Duration of obstipation was less reli-
able in predicting need for operation as 31% of patients
with obstipation < 24 hours required operation, whereas
38% with obstipation for more than 24 hours were suc-
cessfully treated by tube decompression. On the basis of
these data we recommend that all patients with radio-
graphic features ofcomplete obstruction have operation
as soon as fluid losses have been replaced, whereas pa-
tients with features of partial obstruction and no clinical
signs of strangulation be given a trial of tube decom-
pression with the reasonable likelihood of avoiding
operation. Although 16% of patients with complete ob-
struction successfully avoided operation, we could not
identify specific features that distinguished those pa-
tients from the 84% who required operation.
There are several causes of obstruction that generally

warrant an empirical trial oftube decompression. These
include Crohn's enteritis, advanced abdominal carcino-
matosis, and early postoperative obstruction. Obstruc-
tion due to Crohn's disease usually resolves after 24-48
hours of treatment with parenteral steroids and antibi-
otics. This treatment regimen was successful in avoiding
operation in 11 ofthe 14 cases of obstruction caused by
Crohn's enteritis in this report. Patients with obstruction
secondary to abdominal tumor metastasis represent a
treatment dilemma because oftheir generally debilitated
condition on one hand and the low probability of re-
sponse to tube decompression on the other. Further-
more, operative treatment is frequently difficult because

of blockage by tumors at multiple sites along the bowel.
In this series the hospital mortality rate of obstruction
due to metastatic disease was 64%. Intestinal obstruc-
tion in the early postoperative period frequently resolves
with tube decompression. 1116 With early postoperative
obstruction, many surgeons prefer a long tube to a na-
sogastric tube because of the theoretical advantage of
internal enterolysis as it passes distally through the
bowel. In the early postoperative period mechanical ob-
struction must be distinguished from prolonged ileus.
Patients who do not improve after 48 hours of tube
decompression should have a barium UGI contrast
study. In this review, barium contrast studies were
highly reliable in determining need for operative inter-
vention. The relatively high mortality associated with
early postoperative obstruction has been attributed to
unnecessary delay before re-exploration in two previous
reports.'4"'5 Patients who have had multiple hospital ad-
missions and operations for adhesive obstruction proba-
bly present the greatest dilemma in terms ofappropriate
timing of operative intervention. At the outset, these
patients are usually treated by tube decompression with
the hope of avoiding another operation. During this 10-
year review there were 25 such patients admitted an
average of 2.64 times per patient with a mean interval of
1.8 months between admissions. All but four of these
patients ultimately required operation, and none of the
surviving patients have been readmitted with obstruc-
tion during the subsequent follow-up period. We there-
fore recommend that patients who have had more than
two hospital admissions for obstruction during a 6-
month interval have laparotomy.
That delayed operative intervention in this review was

associated with a significantly greater number ofpostop-
erative complications supports the frequently quoted
adage, "The sun should never be allowed to set (or rise)
on a case of mechanical intestinal obstruction." Those
who espouse this philosophy cite that there is no reliable
method of distinguishing simple from strangulated ob-
struction.4'6'9"7 In this review there was no correlation
between the timing of operation and mortality from
strangulation obstruction. However, complications
other than strangulation were significantly more com-
mon among patients operated on more than 24 hours
after admission (Table 4). These complications occurred
almost exclusively in patients whose admission radio-
graphs showed complete as opposed to partial obstruc-
tion. The only postoperative complications that oc-
curred in patients admitted with partial obstruction
were three wound infections and one anastomotic leak
after bowel resection for strangulation. The wound in-
fections occurred in elderly patients who were operated
on at a mean 7.3 days after admission. These data sug-
gest that increased complications other than strangula-
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tion represent the most cogent mitigating factor favoring
early operation for complete small bowel obstruction.
An incorrect admitting diagnosis was made in only 20

of the 342 cases (6%) in this series (Table 3). Inaccurate
diagnosis delayed operation more than 24 hours in all of
the misdiagnosed patients who required operative inter-
vention. One patient with radiographic features ofcom-
plete obstruction had strangulation after a misdiagnosis
of acute pancreatitis. There were also two cases of stran-
gulated volvulus that were misdiagnosed as partial ob-
struction. Progression of radiographic signs led to oper-
ation within 24-36 hours in both cases, and both pa-
tients survived. These misdiagnosed volvulus cases were
the only cases of strangulation in the 193 episodes of
"partial" small bowel obstruction.

In summary, the requirement for operative interven-
tion is the most critical decision to be made during the
initial evaluation of patients with intestinal obstruction.
In this review the radiographic distinction between par-
tial and complete obstruction was the most reliable de-
terminant ofneed for operative treatment in that 84% of
patients with complete obstruction required operation
compared with only 19% of patients with partial ob-
struction. Operations delayed more than 24 hours after
admission were associated with a significantly greater
number of complications. Ninety-one per cent of the
postoperative complications occurred in patients with
complete obstruction. On the basis of these data, we
recommend that all patients with features of complete
obstruction have operation shortly after admission,
whereas patients with partial obstruction be given a trial
of tube decompression with the likelihood of avoiding
operative treatment. Nearly 75% of patients initially
managed by tube decompression who ultimately
avoided operation showed clinical or radiographic signs
of improvement during the first 24 hours, whereas only
5% of patients whose obstructions resolved without
operation did not show improvement within the first 48
hours of treatment. We therefore recommend that trials

of nonoperative tube decompression for partial obstruc-
tion not exceed 48 hours. Clinical deterioration or in-
creased small bowel distention on abdominal radio-
graphs during the course of tube decompression war-
rants prompt operative intervention.
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