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Abstract 

Introduction 

Laparoscopic Gastric Bypass (LGBP) is currently the most common method of bariatric 

surgery in Sweden. The shift from open to laparoscopic access has shown to increase the 

incidence of internal hernia (IH). This is a serious complication that ultimately can result in 

small bowel ischemia. To reduce the risk of small bowel damage it is important to quickly 

suspect and diagnose IH at admission to the Emergency room and to minimize the time to 

laparoscopic exploration. The symptoms however are often vague and with a CT specificity at 

80-85 %, radiographic value must often be considered against lost time. 

Objective 

This study is a descriptive review to survey the presentation of IH in patient with previous 

LGBP. The focus is to depict symptoms at admission and relevant lead times. 

Method 

The material was gathered by searching the hospital records for the operation codes JFL10, 

JFL11, JAS10 and JAS11 for operations between 2012-01-01 and 2017-06-19. Criteria for 

inclusion was previous LGBP, evident IH or positive signs of herniation at reoperation and 

admission to the emergency room. Included cases were systematically reviewed according to 

symptoms, CT signs and time past from LGBP to admission at ER, from ER to operation and 

postoperative stay. 

Result 

All patients had abdominal pain, most frequently located to the epigastrium, centrally or to the 

left. Postprandial pain was regularly reported and nausea was common. CT was positive in 89 

% of the cases. The range of time between LGBP and reoperation was substantial, as was the 

range of time from symptom onset to reoperation. Median time from admission to reoperation 

was 13.8 hours. Patients with more severe herniation showed a lower median time between 

onset of symptoms and reoperation that patients with milder herniation. 

Conclusion 

Abdominal pain is the major symptom of IH. Other associated symptoms are variable and 

often vague. Patients with abdominal pain with a previous LGBP should always be suspected 

for IH. 
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Abbreviations 

LGBP – Laparoscopic Gastric Bypass 

IH – Internal hernia 

GE – Gastro-jejunostomy 

EEA – Entero-enteroanastomosis 

JJ – Jejunojejunostomosis 

JJ-defect – Jejunojejuno-defect 

JFL10 – Laparotomy and reposition or detorsion of bowel. 

JFL11 – Laparoscopic reponition or manipulation of obstructed bowel.  

JAS10 - Open operation of internal hernia with suture plastic. 

JAS11 – Laparoscopic operation of internal hernia with suture plastic. 

BMI – Body Mass Index 

EBMIL – Excess Body Mass Index Loss 

SOReg – Scandinavian Obesity Surgey Registry 
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Introduction 

Gastric bypass has been the most common bariatric surgical method in Sweden since the late 

90s. Since the introduction of the laparoscopic technique this has become the preferable	  

option to an open access and during 2016, 98.7-99 % of all bariatric surgery was done 

laparoscopically. During 2016, 5553 bariatric surgeries was completed, LGBP accounting for 

about two thirds (63.5%) of these. [1] 

The surgical procedure of LGBP consists of dividing the ventricle into a larger section 

and a smaller gastric pouch (15-25 mL) at the base of oesophagus. The gastric pouch is then 

joined with the jejunum to create the gastro-jejunostomy (GE). The entero-enteroanastomosis 

(EEA) is similarly created by joining the jejunum to the roux-limb (small bowel between the 

anastomoses) which is selectively chosen to be between 60-150 cm long. The jejunum is then 

divided between the two anastomoses to complete the Roux-en-Y construction.[2]This 

rearrangement of small intestine creates two or three mesenteric defects depending on the 

ante- versus retrocolic placement of the 

Roux-limb. In Sweden LGBP is done 

almost exclusively with the 

Lönroth/Olbers’ technique[3] This 

approach uses an antecolic, antegastric 

placement of the roux-limb and thus 

creates only the jejunojejuno-defect and 

Petersen’s defect.  

The altered anatomy creates a 

risk of small bowel herniation through 

these sites. Internal hernia is defined as 

a protrusion of intestine within the 

peritoneal cavity in contrast to an 

external herniation where all layers of 

the abdominal wall are protruded. [4] 

All of the mesenteric defects are 

possible sites of herniation although different studies shows varying incidence at the different 

sites.[5][6][7][8][9] 

Although there are considerable advantages with a laparoscopic method, such as lower 

risk for infection and more rapid recovery [10][11], this technique has been associated with a 

higher incidence of internal hernia. This specific complication was a very rare occurrence 

an incidence of 9.7%. Twelve of these patients were ad-
mitted for the third time (18%) for recurrent bowel
obstruction and 1 of these 12 required a fourth and fifth
operation. There were 82 operations for bowel obstruc-
tion among the 697 patients who underwent laparo-
scopic surgery. Of the 68 patients requiring operation,
bowel resections were performed in 3 (4.4%), and 8 were
converted to open laparotomies (11.7%). Obstructions
occurred secondary to herniation of the bowel through
newly created defects (Fig. 1), twisting of the intestine
around peritoneal bands (Fig. 2A), or herniations
through defects in the abdominal wall (incarcerated in-
cisional hernia Fig. 2B). Table 2 illustrates the incidence
of presentation for each type of obstruction encountered
in our study and the data from other reported series. The
average time interval between the primary operations
performed in 2002 and the first obstruction was 511
days (1.4 years, range 6 to 1,180 days). For the opera-
tions performed in 2003, the time interval was 385 days
(1 year, range 20 to 802 days). The average time for the
second obstruction for year 2002 was 701 days (1.9
years) and for the year 2003 was 574 days (1.5 years). A
followup interval of 30 to 40 months was reached only
by patients from 2002. Because patients with bowel ob-
struction could present even 3 years after the original
procedure, this would account for more obstructions
and longer average time interval between the original
operation and readmission for the 2002 patients (Fig. 3).

Bowel obstructions secondary to single bands or ad-
hesions occurred earlier than other forms of obstruction;
of 14 obstructions, 8 occurred during the first year after
laparoscopic surgery (Fig. 4). These differences, al-
though close, were not statistically significant (p !
0.068651).

In 16 patients, a cholecystectomy was performed at
the time of the exploration for abdominal pain. There
were no readmissions for bowel obstruction requiring
operation for the 735 study patients who underwent
open gastric bypass (p ! 0.01).

DISCUSSION
It is unclear why the abdominal cavity reacts differently
to laparoscopic versus open surgery. Laparoscopy pro-
duces few intraabdominal adhesions; open surgery leads
to loose adhesions in areas that have been manipulated.
We speculate that the dissimilar response from the peri-
toneum accounts for the difference in incidence of
bowel obstruction after open and laparoscopic gastric

bypass. Surgeons experienced in performing open proxi-
mal gastric bypass procedures are familiar with the adhe-
sions of the upper abdomen that loosely stabilize bowel that
has been manipulated. Adhesions of this kind are not typ-
ically found after laparoscopic gastric bypass. Adhesions
after laparoscopy tend to be isolated or in the form of
bands. We theorize that the lack of adhesions after laparos-
copy allows for the free displacement of small bowel into
surgically created defects (Fig. 1) and for the twisting of
bowel around isolated bands or adhesions (Fig. 2A). After
open operations, adhesions typically close defects within a
period of hours or days, even when sutures are not used.
Because this response from the peritoneum is not present
after laparoscopy, laparoscopic surgeons typically place
nonabsorbable sutures in an attempt to permanently close
defects. Despite the use of permanent sutures, however,
surgically created defects are commonly found to be open
at the time of reexploration.9,10

The characteristically different response of the perito-
neum to open and laparoscopic gastric bypass surgery
also appears to result in different forms of bowel obstruc-
tion. After laparoscopic gastric bypass, most obstruc-
tions are closed loop obstructions secondary to internal
hernias. This form of obstruction can rapidly become a

Figure 1. Potential sites for internal hernia formation after gastric
bypass.

331Vol. 203, No. 3, September 2006 Capella et al Bowel Obstruction after Gastric Bypass

Figure 1:Potential sites of herniation after LGBP. Capella RF, 
Iannace VA, Capella JF. Bowel Obstruction after Open and 
Laparoscopic Gastric Bypass Surgery for Morbid Obesity. J Am Coll 
Surg. 2006 Sep;203(3):328–35. 
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when the open procedure was standard but has shown to be much more frequent after a 

laparoscopic surgery[12]. The elevated risk is suggested to depend on the lower prevalence of 

intraabdominal adhesions formed due to smaller degree of tissue damage and thereby a lower 

degree of inflammatory response[13]. Also, rapid weight loss is associated with a higher 

frequency of IH. The mechanism behind these findings is not clearly established but it has 

been suggested that the rapid loss of intraabdominal fat causes the mesentery to sag and 

exposes gaps in the previously closed defects. The same study also concludes that there seem 

to be a correlation between lower preoperative BMI and rapid weight loss, leading to an 

elevated risk of IH. [14] 

Accurate diagnosis of IH can be difficult since symptoms often are vague and CT 

evaluation can be inconclusive or even negative even though herniation is present. This is 

mentioned in a case study [15] as well as in larger studies where the sensitivity of CT is 

reported between 80% and 85 %[16][6][9].  

The most frequently reported symptom is abdominal pain, ranging from severe and 

acute to constant, the pain is most frequently referred to in the upper and upper left region of 

the abdomen. Also complaint of nausea are common.[5] 

Since the original technique did not include closure of the defects most surgeries were 

initially completed without closure of the defects. Some studies have since suggested the 

benefits of routine closure in order to reduce the incidence of IH[17][18][6][8]. Closure of the 

mesenteric defects reduces the risk of IH but does not exclude the possibility, as presented by 

Hope et al[19].  

Incidence of postoperative complications are generally low. Small bowel obstruction 

has been reported with an incidence ranging between 7.4-8% by SOReg which would mean 

that IH could approach these numbers. [20] The range is relevant compared to previous 

studies, reporting both higher and lower incidence as can be seen by an arrangement of 

previous results by Capella et al.[12].  

Several radiographic findings are associated with IH. The most specific, with the best 

single specificity, for predicting IH is the mesenteric swirl, also known as the “whirlpool 

sign”. The mesentery coils around itself and creates a swirling image and both the sensitivity 

and the specificity of this finding has been reported to be high. Lockheart et al.[16] also 

reported that sensitivity was higher when combined with the so called “mushroom sign”, 

where the herniated mesenteric root with simultaneous crowding and stretching of mesenteric 

vessels. Other findings, such as small-bowel obstruction, clustered loops of small bowel as 

well as small bowel or duodenum passing posterior of a. mesenterica sup, are not as specific 
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or sensitive. However, as recognized by Lockheart et al., since both CT findings and 

symptoms often are vague all information are valuable clues for the diagnosis. 

Objective 

The main objective was to describe how patients with prior LGBP are handled at admission to 

the Emergency room, focusing on symptoms and lead times. Since IH is a potentially dire 

complication it is important to handle potential cases swiftly why the accumulated time of 

management was documented and evaluated. An additional objective was to examine any 

possible correlation between symptoms, differences in handling time and the severity of the 

operational findings of the IH. 

Method and Materials  

This study evaluated patients who had been re-operated after a LGBP due to internal hernia 

from 2012-01-01 to 2017-06-19. The material was gathered by including all patient with the 

operations codes JFL-10, JFL-11, JAS 10, and JAS-11. Only patients with previous LGBP 

were included. Of these only patients who had gone through the ER and showed either 

positive CT scans, suggestive operational findings or an evident herniation at operation were 

included. The patient journals gathered from this search were systematically reviewed 

according to symptoms, CT signs, length of postoperative stay and time past from LGBP to 

admission at ER and from ER to operation. 

Base line characteristics and follow-up data was collected from the Scandinavian 

Obesity Surgery Registry (SOReg), a national registry for obesity surgery in Sweden and 

Norway[1]. Relevant entries from the journals of patients that met the criteria were reviewed 

for key events. These included admission to the Emergency room, length of postoperative 

stay, description of symptoms, CT findings, operation findings and postoperative 

complications. The cases that showed no IH at the time of operation were excluded from the 

study. Remaining cases where calculated for time intervals between LGBP and reoperation, 

LGBP to debut of symptoms, symptom to admission to emergency room and to operation 

respectively as well as time spent at the emergency room from admission to reoperation.  

Abdominal pain was described as location and characteristics of pain (acute – 

escalating, dull – cramping, constant – intermittent). Postprandial pain was also evaluated and 

was defined as either onset or accentuation of pain after food intake. The cases were also 

classified into 6 categories according to the severity of the findings at operation. 

 When comparing the operational findings to the time durations the results were treated 

as two groups, one viewed as less severe findings (0-2) and one regarded as more severe 
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findings (3-6). Statistical analysis was conducted using SPSS through the Mann-Whitney u-

test. A p-value of <0,05 was considered significant. 

Results 

The initial search parameters identified 193 patients from the hospital records. 46 of 

these were excluded because the operation was done or other reasons than internal hernia or 

that the patients was not previously operated with LGBP. Another 22 were excluded since 

these operations were planned and the patient had not gone through the emergency room. 

Another 31 patients were excluded since there was no IH or other pathological finding 

implying IH found during the surgical procedure. After these exclusions, 94 cases remained. 

Two patients had more than one episode of IH, those are viewed as separate cases according 

to the objective of the study.  
  

Patient material: 
193 patients 
 

Excluded 46:  
Not Gastric Bypass/open Gastric Bypass 17  
Cholecystectomy 21, 
Other 8. 

147 patients 
Documented LGBP and 
suspicion of IH 

Excluded 22:  
Planned operation 21 
Other 1. 

125 patients  
 

Excluded 31:  
No hernia or signs of herniation found at CT 
and/or reoperation 31 

94 patients 
Operational findings of hernia 
or positive signs of herniation 

Figure 2: Flowchart of patient inclusion 
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Table 1:Epidemiologic data (SOReg) from LGBP operation. 

Epidemiologic data 

 Male Female      

 19 (20 %) 75 (80 %)      

        

 Age 

BMI at LGBP 

operation 

BMI reduction (6 

weeks) %EBMIL (6 weeks) 

Average (SD) 37.12 (10.54) 42.76 (4.94) 6.92 (2.08) 40.41 (12.00) 

Range 18-60 34.7 – 59.7 13.06 – 2.78 18.32-81.70 

 

Comorbidity 

 Diabetes 

Sleep 

apnoea Hypertension Dyspepsia Dyslipidaemia Depression Other 

N 5 10 14 9 4 12 11 

% 6 11 16 10 5 14 12 

 

Epidemiologic data was gathered from SOReg. The majority of the patients, 80 %, 

were women, which is conclusive with the different operation rates between genders. The 

SOReg registry was initiated in may 2007 why the preoperative data was inconclusive in 4 

patients with predating LGBP. One patient with LGBP in 2009 also did not have any 

epidemiologic data in SOReg. In total the epidemiologic data, with the exception of gender 

and age which was present in all cases, is based on 89 patients.  
Table 2: Time intervals between key events 

Time	  intervals	  
	  

Median	  hours/*days	  
(1:st	  quartile,	  3:rd	  
quartile)	  

Range	  
(hours/*days)	  

Missing	  data	  
(n)	  

Emergency	  room	  	   3.83	  (2.58,	  6.95)	   0.78-‐11.58	   2	  

LGBP	  to	  
symptom*	  

*916.0	  (581.25,	  
1432.13)	  

*181.0-‐4151.50	   8	  

LGBP	  to	  
reoperation*	  

*916.0	  (581.25,	  
1432.50)	  

*183.0-‐4152.0	    

Symptom	  to	  
reoperation	  

25.67	  (16.77,	  53.55)	   4.62-‐1460.32	   8	  

Emergency	  room	  
to	  reoperation	  

13.8	  (9.61,	  20.35)	   3.61-‐81.97	   2	  
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Lead times are displayed in Table 2. 13 patients were transferred between hospitals to 

be operated which account for some of the large time range.  

All of the patients reported abdominal pain. The characteristics of pain was registered 

in 53 cases and was described as constant, 13 cases (25 %) or intermittent, 25 cases (47 %). 

An additional 15 patients (28%) reported a constant pain with intermittent pain accentuation. 

The quality of the pain was described in 34 cases. It was referred to as cramping, 20 cases (59 

%), or dull, 14 cases (41 %). Initiation of pain was reported by 49 patients as either acute, 25 

cases (51 %), or escalating, 24 cases (49 %). Postprandial pain was described by 27 patients 

(29 %). The location was most frequently reported to the epigastrium with additional left or 

right pain or periumbilical (Table 3). Radiation 

was frequently reported either to the back or 

bilaterally over the abdomen. 

Common symptoms are displayed in 

Table 4. Second to abdominal pain nausea, with 

or without vomiting, was the most common 

symptom at the Emergency room. Some patients 

also reported vomiting without nausea. 

CT-scans were conducted in 91 of the 94 

cases and was positive in 84 cases (89%). The 

most common finding was the “whirlpool” sign 

with a mesenteric rotation of small bowel and 

mesenteric vessels. Other findings included 

dilated small bowel, oedema in small bowel 

mesentery, vascular dilatation, stretching of 

mesenteric vessels, thickening of the small bowel 

wall, dilation of the bypassed ventricle, crowding 

of small bowel, small bowel dorsal to the mesenteric root and ascites.  
Table 4: Most frequently reported symptoms 

Symptoms n % 

Nausea 39 41% 

Vomiting 4 4% 

Nausea and vomiting 10 11% 

Localization	  of	  pain n % 
Epigastrium1	   46	   49%	  

Central2	   22	   23%	  

Low3	   3	   3%	  

General 7 7% 
Left	   5 5% 

Right	   1 1% 

	   	   	  

Radiation	   	   	  

Back	   21	   22%	  

Bilaterally	   20 21% 
Left	   2	   2% 

Right	   3	   3%	  

Low	   1	   1%	  

Epigastrium	   3	   3%	  
1Patients with additional pain location: Right 
n=7, Left n=8, Low n=2 
2Patients with additional pain location: Left n=2 
3Patients with additional pain location: Right 
n=1, Left n=1 

Table 3: Localization of pain reported by the patients 
at the Emergency room 
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Table 5: Operational findings frequency and severity 

Operational findings were categorized from 0 to 5 depending on the severity of the 

findings and are displayed in Table 5. Category 3 and higher were considered as severe 

herniation and included the majority of the cases. One patient had a positive CT but showed 

no herniation and no signs of previous herniation at time for operation. No patient showed 

findings severe enough to require small bowel resection. 

The most common place of herniation was at the JJ-defect, involving more than half 

of the cases (Table 6). In ten patients it was difficult to determine the site of the herniation. 

This was either because undetermined anatomy (6 cases), that no IH was evident at the 

operation although there were obvious signs of a recent herniation (3 cases), such as 

lymphatic stasis, or because the CT was conclusive but no herniation could be found (1 case). 

Localization of herniation n % 

Jejunojejuno-defect 51 54% 

Petersen's space 35 37% 

Both 2 2% 

Undetermined 10 11% 

At the time of reoperation, 11 (12 %) of the patients were converted to laparotomy. The 

reason was either rigid herniation (6 cases (6 %)), undeterminable anatomy (2 cases (2 %)) or 

fragile small intestine with risk of perforation (3 cases (3 %)). 

 The time intervals were varied within a vast span of time but no definite correlation 

could be seen between the severity of the findings at operation and the preoperative 

management time. Both cases of low severity and cases of high severity showed long as well 

as shorter management times. From onset of symptom to reoperation the median was 1692 

minutes (28.2 h) with a range of 276-24351 minutes for the first group (operation findings 0-

2). The second group (operation findings 3-5) had a median of 1278 minutes (21.3 h) and a 

range of 277-87619 minutes. The correlation generated a p-value of 0.092. Duration of time 

between admittance to reoperation showed a median of 1072 minutes (17.2 h) and a range of 

Operational findings        

 0 1 2 3 4 5 

 Open 

defects, 

no 

hernia 

Herniation, 

unaffected small 

bowel 

Affected small bowel 

without oedema or 

vessel stasis 

Oedema or  

lymphatic stasis 

Affected 

circulation 

Small bowel 

resection 

N (%) 1 (1%) 21 (22%) 9 (10%) 52 (55%) 11 (12%) 0 (0%) 

Table 6: Localization of herniation at reoperation 
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276-4191 minutes for the first group. The second group showed a median of 743 (12.3 h) and 

a range of 217-4918. Generated p-value was 0.0025. Both correlations were bases on data 

from 92 entries since two patients lacked proper registration time at the emergency room. The 

range is affected by the patients who were transferred between hospitals to be reoperated. In 

the low severity group showed 7 such patients  and the correlating number inte the high 

severity group was 6 patients. 

The median duration of postoperative stay was 1 day. Five patients reported 

postoperative pain and among these where the longest postoperative stays (between 2-16 

days). One of these patients also reported an episode of low blood pressure. Another patient 

was diagnosed with iatrogenic pneumonia. A total of 7 patients reported any kind of 

postoperative complication. 

Discussion 

Laparoscopic approach on gastric bypass has gained popularity over open access, in 

part because of the overall reduced incidence of complications[10]. While postoperative 

concerns associated with open gastric bypass is reduced the incidence of IH, a previously rare 

complication, become more common. The presentation of IH is often vague both from 

physical symptoms and CT signs and can vary greatly in time from the original operation [8].  

This study focuses primarily on describing the time intervals and the symptoms that 

can be evaluated through a journal review. According from our results, patients who present 

themselves with IH typically show an acute onset of pain. Postprandial pain or experiencing 

increased pain after a meal was common. The pain was often described as sharp and 

9

23 23

11

5

12

3

N=	  00

N=	  05

N=	  10

N=	  15

N=	  20

N=	  25

0-‐2	  h 3-‐6	  h 7-‐12	  h 13-‐24	  h 25-‐48	  h 3-‐7dagar >7	  dagar

Duration of pain before admission to the Emergency Room

Figure 3:Categorisation of symptom duration. Missing data n=8. 
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intermittent. The majority of the studied population came to the Emergency Room within 12 h 

after onset of pain and 70 % was documented to have come within the first 24 h. Pain is most 

often located to the upper abdomen and/or to the left. This description is in line with the result 

of other studies [8][5]. 

It has been argued that rapid loss of weight increases the risk of herniation through the 

mesenteric defects.  Schneider et al.[14] reported that was 1.83 times more likely for patient 

who developed IH to have undergone periods of rapid excess weight loss. The average 

%EBMIL loss for the first 6 weeks after LGBP was 40.41 in the studied patients. The most 

rapid weight loss occur within the first two years and the mean %EBMIL (1 year) reported by 

SOReg was 81.6 in their report from 2016.[1] Since the patients in this both Carmody et al[8] 

and Higa et al.[9] reported the majority of  IH to occur between the first and second year after 

LGBP this correlates well with the rapid weight loss in the first year. Although the design of 

this study does not allow any epidemiologic conclusions the indication of high %EBMIL 

weighed together with earlier results in this field could suggest a higher rate of weight loss 

with the included patients. 

The median time from LGBP to reoperation was 916 days. Most IH have been 

reported to present themselves within the first two years so this result shows a later median 

incidence than expected. The range is however considerable (183-4152 days). Many studies 

have a rather short follow-up or have trouble to include enough patients at a long-term basis 

and its relevant to emphasize that IH can occur over a long spectrum of time. A quarter of the 

patient studied where operated for IH between 916 and 1432 days after LGBP which is a 

longer time than most cohort studies so far have collected data which highlight the need for 

long-term follow-up of these patients.  

When comparing the time from admittance to the Emergency room until reoperation it 

seems to be a slightly shorter time of waiting for the cases that proved more severe 

considering the median time. The number of patients who were transferred between hospitals 

where comparable between the two groups. This could reflect on a more acute presentation of 

symptoms in the high severity group. Even though a similar lower median could be seen when 

comparing the groups for duration of symptoms before reoperation,	  the range is much wider in 

this comparison. 

The majority of cases had a CT scan to determine whether suspicion of IH was 

probable or not. The CT was positive in 89 % of the cases which in the upper range of what 

has been reported before, usually 80-85 % sensitivity[16][6][5]. There was also one CT that 

had a high suspicion of IH but where operation showed no evidence of herniation. CT is thus 
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considered to be a useful tool in the diagnostic process but also a negative CT should not 

eradicate a suspicion since reportedly 15-20 IH cases in 100 scans will be omitted. This 

understates the importance of weighing the radiologic examination to the physical 

examination and the anamnesis at admittance. 

The most frequently herniated site was the JJ-defect. In two cases the hernia was combined. 

As with symptoms the numbers vary greatly between studies although most seem to report a 

higher incidence of Petersen’s hernia[8][5][7].  

This study reflects both long and shorter time following LGBP which is one of the 

greater advantages with this manner of approach. The median time from LGBP to reoperation 

was 916 days. This is a longer interval than reported by other studies. [9][16][8]. The 

difference can be explained partly by shorter span or smaller patient material in previous 

studies. There is also a slight difference in the original criteria for included patients. 

Previously referred to studies where criteria were LGBP within a certain interval of time. This 

study originated from operation codes appropriate for IH over a 5.5 years interval. This gives 

potential for inclusion of patients with development of IH over a considerable time after their 

original surgery. The patient with the longest time between operations in this study showed 

symptoms of IH 138 months, 11.5 years, after the original LGBP. This very long-term 

potential or inclusion of long intervals between LGBP and IH result in an increase of median 

time which is a differential factor. Capella et al[12] reported a similar trend within their 

cohort and suggested that a longer follow-up will result in increased median of time to re-

exploration. Other studies, including Higa et al[9] and Aghajani et al[7], claim that IH, 

although usually presented within the first 2 years after LGBP, can occur after a significant 

time.  

The manner of approach in this study is not without limitations. One of the more 

complicating aspect of this review is the need to rely on the existing entries in the patients’ 

journals. What questions and information are relevant is subjectively decided by the 

examining party and the answers are depending on the patients’ interpretation of the questions 

and their own symptoms. Since retrospective studies lack the capacity to know what questions 

were asked or to look for specific signs there is a probable risk of underrepresentation of 

several key symptoms such as location of pain, nausea and duration of symptoms. One 

example is the mention of vomiting without at the same tie reporting nausea. It can be 

assumed that they coexist but by doing so bias would be created which is why nausea and 

vomiting are treated separately. Time was often reported in vague expressions such as “a few 

days” or “since this morning”. Pain would often be reported in words such as “grave”, 
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“strong” or simply as “abdominal pain”. Such vague expression is hard to standardize and 

value and presents a source of error. From reason of clarity more objective entries should be 

encouraged such as usage of hours and dates for duration and self-valuation scales such as 

VAS for pain. Even though pain is and always will be a subjective experience it is easier to 

value according to a scale system. 

Since this study design makes most statistical analysis impossible, no claims are made 

for any numbers of incidence or duration to be valid other than in these specific cases. The 

initial criteria for inclusion in the material depends solely on the use of the appropriate 

operation codes the probability for loss of material is high. LGBP was done with varying 

technique at different times and establishments. Although the material is to random for 

epidemiologic analysis this randomness is favourable for describing symptomatology. A 

larger material could better emphasize suggested trends in symptoms and lead times. To gain 

any reliable statistics however there would need to be a case-control or a long-term follow –

up made with the same objective.  

Conclusion 

The presentation of IH within the present material is similar to the previously described 

characteristics; acute pain to the epigastrium and or upper left quadrant of the abdomen, often 

with a postprandial onset and accompanied by nausea. Most patients are admitted to the 

Emergency room within the first 12 hours after onset of symptoms. CT scans are a valuable 

tool for validating suspicion but is not conclusive and should be weighed together with the 

clinical presentation. The majority of patients are reoperated within 24 hours of their 

admittance and generally have an unproblematic postoperative stay. 

 IH can develop over a vast period of time and closure of mesenteric defects does not 

always prevent this. To better understand the risk factors and the time of presentation more 

long-term follow-up data must be gathered. Patients with a former LGBP who are admitted 

with abdominal pain should always be evaluated with the diagnosis for IH in mind. 
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