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Objective: To Evaluate the length of small bowel (SB) in Thai patients.

Material and Method: The present prospective study included Thai adults who underwent elective open laparotomy at the
Department of Surgery, Faculty of Medicine Siriraj Hospital between August 2011 and May 2012. Patients who had previous
laparotomy, intra-abdominal adhesions, or gross abnormality of SB were excluded. The length of SB was measured using
an umbilical cord tape, from the duodeno-jejunal junction to the ileo-cecal valve.

Results: Sixty-four patients were enrolled during the study period. According to the exclusion criteria, only 48 patients were
eligible for study. There were 27 men and 21 women, with an average age of 60 years (range 28-88). The average length
of SB (only jejunum and ileum) was 428+105 cm (range 169-745). Male adults had about 90 cm longer SB than female
adults (468105 cm vs. 376281 cm; p<0.01), particularly of the jejunum (17978 cm vs. 106+38 cm; p<0.01). The ileum
accounted for about two-third of the total SB length. There was no association between SB length and age, body weight,
height, or body mass index.

Conclusion: Based on the present study, the total length of small bowel (jejunum and ileum) in Thai patients was approximately

430 cm. Male adults had significant longer SB than female adults, particularly the jejunal segment.
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Knowing the length of small bowel (SB) prior
to an intra-abdominal operation could be of great
clinical importance, especially in patients requiring
massive resection of SB and those having history of
SB removal or SB diseases. Unlike the large bowel,
the preoperative assessment of SB length is very
difficult and somehow unreliableV. Currently, there is
limited number of studies evaluating the length of
normal SB. Such studies have clearly shown that the
SB length greatly varies depending on many factors
such as measurement technique used?®, alive, or
postmortem studies®®. For example, Hosseinpour and
Behdad demonstrated that the SB length was 460 cm
in alive subjects and 633 cm in cadavers®. A large
review of eight studies including 1,010 necropsy
specimens showed that average SB length in adults
was 575 cm®. A recent cohort analysis in Argentineans
revealed the SB length of 364 c¢cm in living adults®©.
Moreover, the SB length was reported to be correlated
with sex, age, weight, height, and ethnicity©-=7.
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Since there is no published data of SB
length of individuals from Thailand or neighborhood
countries, the aim of the present study is therefore
to evaluate the length of small bowel (jejunum and
ileum) in Thai adult patients by intra-operative
measurement.

Material and Method

After obtaining approval from the Siriraj
Institutional Review Board (SIRB number 281/2554),
the present prospective study was carried out in
Thai adults (age >18 years) who underwent elective
open laparotomy at the Department of Surgery,
Faculty of Medicine Siriraj Hospital between August
2011 and May 2012. Patients who had previous
laparotomy, intra-abdominal adhesions or gross
abnormality of SB were excluded. A written informed
consent was obtained from each patient prior to the
operation.

After general anesthesia was introduced and
midline laparotomy was performed, the length of SB
was immediately measured using a sterile umbilical
tape, applied to the anti-mesenteric border of non-
stretching SB from the duodeno-jejunal junction
(the ligament of Treitz) to the ileo-cecal valve. All
the measurements were performed by the authors
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Fig. 1

Jejunum (one or two vascular arches with long
vasa recta).

and colleagues who were in surgical resident training
program. The jejunum was distinguished from the
ileum by their gross anatomical features. The jejunum
has single vascular arch in the mesentery with long
vasarecta (Fig. 1), whereas the ileum contains multiple
vascular arches with short vasa recta (Fig. 2). The
umbilical cord tape is a hard non-elastic tape and its
length is about seven meters long. This technique has
been widely used for the intra-operative measurement
of SB elsewhere™®.

Patient’s characteristics (such as age, sex,
weight, height and body mass index) and operative
details as well as the length of jejunum, ileum and total
small bowel (in this context did not include the length
of duodenum) were recorded. All data were prepared
and compiled using the Statistical Package for the
Social Sciences program version 15.0 for Windows
(SPSS Inc., Chicago, IL). The unpaired t-test analysis
was used to compare the SB length between genders.
The Pearson correlation was used to determine the
correlation of SB length and patient’s age, weight,
height and body mass index. A p-value of less than
0.05 was considered statistically significant. Results
were given as mean * standard deviation (range), or a
number (percentage).

Table 1. The length of small bowel

Ileum (multiple vascular arches with short vasa
recta).

Fig. 2

Results

Sixty-four patients were enrolled during the
study period. According to the exclusion criteria, only
48 patients were eligible for studying. There were
27 men (56%) and 21 women (44%), with an average
age of 60.2+10.6 years (range 28-88). Their average
body weight, height and body mass index (BMI) were
58.7£12.4 kg (range 36-86), 160.3+8.4 cm (range 138-
175), and 23.3£5.6 kg/m? (range 16-30), respectively.

The average length of SB was 428+105 cm
(range 169-745). Male adults had about 90 cm longer
SB than female (468+105 cm vs. 37681 cm; p<0.01)
partly due to significant greater length of jejunum in
male (179178 cm vs. 10638 cm; p<0.01). The length
of ileum was not significantly difference between
genders (288+133 cm in male vs. 274£86 cm in
female; p = 0.65). The ileum was accounted for
about two-third of the total SB length (Table 1). There
was no association between the length of SB and
age, body weight, height, or BMI (Table 2).

Discussion

The present study had demonstrated that the
average length of SB in Thai adults was 4.28 meters
(about 14 feet) and the jejunum accounted for

Length (cm) All subjects (n = 48) Male (n =27) Female (n =21)
Jejunum 147473 (range 49-400) 179478 (range 77-400) 106£38 (range 49-182)
Ileum 282+114 (range 76-592)  288+133 (range 105-592) 274+£86 (range 76-397)

Total small bowel (jejunum + ileum) 428+105 (range 169-745) 468£105 (range 322-745) 376181 (range 169-476)

Data were given in centimeter (cm) as mean * standard deviation (range)
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Table 2. Pearson’s correlations between the length of small
bowel and age, body weight, height, and body mass

index (BMI)
Small bowel Age Body Height BMI
weight
Jejunum
Pearson correlation  0.098 0.077 0.210 -0.026
p-value 0.508 0.601 0.152  0.860
Ileum
Pearson correlation  0.160  0.029  0.101 -0.044
p-value 0.278 0.845 0.494 0.769
Total
Pearson correlation 0.249 0.099 0.264 -0.052
p-value 0.087 0.502 0.069 0.725

one-third of total SB length. Further, the present study
showed a significantly longer length of SB (jejunal
part) in male, but there was no association between
the SB length and patients’ weight, height, or body
mass index. To the best of our knowledge, this was the
first series examining SB length of living adults in
Thailand, the results may be used as a reference for
Thai patients in the future. Moreover, the knowledge
of SB length in Thai people could guide an endoscopist
to determine the location of the enteroscopy®, and
it could help a surgeon managing patients with
massive SB resection®.

The length of SB in living Thai adults
obtained in the present study was comparable to
those reported from other countries (especially
from Iran - an Asian country), but it was markedly
shorter than those reported in necropsy specimens
(Table 3)3¢1%1D The significant longer SB length in
cadavers had been reported by Hosseinpour and
Behdad®. The lengthening of SB in cadavers could be
explained by the fact that the SB smooth muscles
tonicity disappeared after death®.

Collectively, many published reports had
demonstrated shorter SB length in Asian people when
comparing with Caucasian. It is possible that this
difference is due to racial or genetic background, lead
to taller body figure of Caucasians. Dietary habits
may play some role. Although the present study did
not find any correlation between SB length and
height, some authors reported a progressive correlation
between increasing height and longer SBG:10:12),
Meanwhile, the correlation between SB length and
weight was less defined and the results remained
controversial'®. Herein, we found no correlation
between SB length and weight or body mass index.
Since Thai adults has a relatively short SB (average
428 cm, or about 14 feet), massive small bowel
resection should be avoided because the short bowel
syndrome could easily occur when less than 200 cm
of functional intestine left(!?).

The present study has demonstrated an
approximately 90 cm longer SB, especially jejunum,
in male. The longer SB in male has been widely
reported with the magnitude of mean difference
varied from 70 cm to 150 cm®!'%1-19. However, some
investigators found no significant difference in SB
length between genders®. It could be argued that the
difference in average height between genders could
be accounted for the difference in SB length.

Some limitations of the present study included
a relatively small number of the subject. Since our
unit nowadays moves toward minimally invasive
surgery (laparoscopic surgery), fewer number of
cases undergo open laparotomy and many of them are
those with previous intra-abdominal surgery. Therefore,
the eligible cases for the present study are limited.
Moreover, the investigators were reluctant to recruit
more subjects because it was reported that small bowel
manipulation led to impaired postoperative bowel

Table 3. Comparison of small bowel (SB) length in the literature

Author (year) Country Alive/dead (number of subject) SB length in centimeter mean = SD (range)
Lohsiriwat (Present) Thailand Alive (48) 428+105 (169-745)

Nordgren (1997) Sweden Alive (77) 564 (n/a)

Glehen (2003) France Alive (92) 566 (350-826)

Hosseinpour (2008) Iran Alive (100) 460178 (285-620)

Gondolesi (2012) Argentina Alive (8) 364161 (290-469)

Weaver (1991) Western Dead (1,010) 575 (a review of § papers)
Hounnoun (2002) France Dead (200) 609+110 (280-1,000)
Hosseinpour (2008) Iran Dead (30) 633489 (n/a)

n/a = not applicable
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recovery"”, although such an adverse outcome was
not evident in the present study. Statistically, if the case
number would double with the same results of SB
measurement, the outcome of SB length could have
been similar except more precise standard deviation
and 95% confidence interval. It is also possible that
there are considerable effects of anesthetic agents
and cold temperature on smooth muscle tone and SB
length. Hence, the SB measurement in the present
study was performed immediately after laparotomy
in order to minimize the effect of anesthesia and cold
exposure on bowels.

Conclusion

The present study showed that the total length
of small bowel in Thai patients was approximately
430 cm. Male adults had significant longer SB than
female adults. There was no association between the
length of SB and age, body weight, height, or body
mass index.

What is already known on this topic?

Knowing the length of small bowel (SB) prior
to an intra-abdominal operation could be of great
clinical importance, especially in patients requiring
massive resection of SB and those having had history
of SB removal or SB diseases. The preoperative
assessment of SB length is very difficult and somehow
unreliable. The SB length was reported to be correlated
with sex, age, weight, height, and ethnicity.

What this study adds?

To the best of our knowledge, the present
study was the first study examining the length of small
bowel (SB) in living Thai adults. The total length of
SB, excluding the duodenum, in Thai patients was
approximately 430 cm. Male adults had significant
longer SB than female adults, particular the jejunal
segment. The ileum accounted for about two-third of
the total SB length.
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