ANNALES
UNIVERSITATIS MARIE CURIE-SKEODOWSKA
LUBLIN-POLONIA
VOL. LVIII, N 2, 113 SECTIO D 2003

Department of Human Anatomy, Medical University of Lublin
Department of General Surgery, District Hospital in Lublin

RYSZARD MACIEJEWSKI, KAMIL TORRES,
GRZEGORZ J. STASKIEWICZ, TADEUSZ LOS,
GRZEGORZ OPIELAK

Dimensions of segmental bronchi of pulmonary lower lobes
in humans and Cercopithecus aethiops

The variability of the lobular pulmonary structure in Primates is commonly known (1). It
concerns both the route of interlobar fissures and their depth. Sometimes the presence of
additional fissures is noticeable. According to Boyden (2) and Hayek (4) the lower lobe of
the right' lung has the greatest differentiation. In the case of this particular lobe, due to the
stronger or weaker outline of the additional fissure the accessory lower lobc has been
demonstrated. Accessory lobe, which is also called impar, azygos, tertius, quartus, accesorius,
cardiacus and infracardiacus are present in many Mammals and almost all Primates (9,10,11).
Many authors argue that the last name on this list is the only one (3,5). Lasifiski considers the
presence of this lobe to be one of the mammalian characteristics (5). Several authors argue that
there is some relationship between the chest structure and number of lung lobes in Primates.
Hayek claims that the infracardiacus lobe or the additional fissures in this region appear in
humans in 30 % of cases (4).

The aim of the study was to determine the bronchial segmental tree
dimensions of lower lobes in humans and Cercopithecus aethiops and to

estimate the possible relations between them.

MATERIAL AND METHODS

The study was carried out on a group of 62 human cadavers (aged 20 to 60; 28 men, and
34 women) and 30 sexually maturc corpses of Cercopithecus aethiops (14 male and 16 female
individuals). Body weight was mcasured and compared with other authors’ data (13).

The trachea and bronchi were swilled out, injected with duracryl and digested in
hydrochloric acid, according to standard anatomical techniques (12). After washing out an exact
model of the topographically unchanged bronchial tree was obtained. These preparations were
dried and the diameters of the segmental bronchi in the lower lobes of both lungs were
measured. The statistical analysis was done using the SAS system v. 6.11 (SAS Institute Inc.,
SAS Campus Drive, Carry, NC 27513, USA). The results are expressed as means t SD.
Differences between groups were analyzed by ANOVA. The correlation coefficients (r)
between the analyzed characters (X, Y) werc counted. If P < 0.05, differences between the mean
values were considcred statistically significant.
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RESULTS

Human body weight in male ranged from 60.0 to 100.3 kg (average 75.0+10.4) and in
female from 41.8 to 83.7 kg (average 64.619.4). Monkey body weight in male varied from 1.22
to 2.34 kg (average 1.7820.18) and in female from 1.23 to 2.41 kg (average 1.82+0.24). Results
of the measurements of the bronchial tree are presented in the Tables 1 and 2.

DISCUSSION

The comparison of the data listed in tables 1 and 2 indicates that the diameter of medial
basal bronchus both in male and female individuals was the biggest or equal to the diameter of
anterior basal bronchus. The results of the measurements of the basal bronchi in human lungs
provided by other authors indicate that the diameter of the posterior basal bronchi has the
biggest value (2,6). This discrepancy can be attributed to the fact that the bronchial and
vascular tree diameters of individual basal segments depend on the posture (7,8). Given the
erect position of humans the posterior segments developed more than the medial and anterior
ones.

Table 1. Diameters of segmental bronchi in the lower lobe of the right lung (mm).
The difference of means marked with the same index is statistically significant (p<0.05)

Female Male
Segmental
bronchi Cercopithecus Cercopithecus
. human . human
aethiops aethiops
Superior 1.8340.29 4.3410.81 1.7210.31 4.8940.78
Medial basal 2.0240.36 ! 4.37£1.25 1.94+0.25! 5.02%1.23
Anterior basal 2.0840.33 2 4.04+1.08 ' 1.7240.25 4714092
Lateral basal 1.65+0.27 4.3440.98 1.7310.21 4.76+0.99
Posterior basal 1.4740.18 2 5.23%1.26" 1.4640.57 ! 5.69x1.40 '

Table 2. Diameters of segmental bronchi in the lower lobe of the left lung (mm). The difference
of means marked with the same index is statistically significant (p<0.05)

Segmental Female Male
bronchi Ce:lcez:z:";llzyescus human Cer::{[l):".l(z)e;us human
Superior 1.9240.34 4.5440.95 1.6340.47 5.26+1.29
Medial basal 2.05+0.51 2 437+1.18" 2.0440.67 ' 4.86%1.16"
Anterior basal 1.9840.66 3.86+0.52 2 2.0240.35 4.7240.57 2
Lateral basal 1.5330.38 2 4.53%1.09 1.64+0.22 4.95+1.14
Posterior basal 1.64140.27 5.38+0.69 "2 1.5340.19' 5.77+0.83 2
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CONCLUSIONS

1. In the studied material almost all measured values in Cercopithecus
aethiops were higher in female individuals in contrast to the results obtained
for humans.

2. In both sexes of Cercopithecus aethiops medial and anterior basal
bronchi have the biggest diameter in both sides.

3. In male and female posterior basal bronchus has humans the biggest
diameter.

4. Unlike humans, where the medial segments are small, the medial
segments in Cercopithecus aethiops constitute a significant functional part of
the lungs.

REFERENCES

1. Ankel-Simons F.: Primate Anatomy. 2, Academic Press, San Diego 2000.

2. Boyden E. A.: Segmental Anatomy of the Lung. McGraw-Hill Book, New York 1954,

3. Hartman C. G, Straus W.L.: The Anatomy of the Rhesus Monkecy. Hafner, New York
1961.

4. Hayek H.: Die menschliche Lunge. Springer-Verl., Berlin 1953..

S. Lasinski W.: Infracardiac lobe in Primates. Acta Biol. Med., 3, 187, 1959.

6. Maciejewski R.: Problem of delimitation of the subapical segment in the lower lobe of
the lungs in view of morphologic and statistical investigations. Folia Morphol. (Warsz), 50,
193, 1991.

7. Macicjewski R.: Branches of the left pulmonary artery supplying the basal segments at
the lung. Acta Anat., 140, 284, 1991.

8. Maciejewski R.: Branches of the right pulmonary artery supplying the basal segments at
the lung. Acta Anat., 145, 244, 1992.

9. Maina J. N.: A morphological and morphometric study of the prosimian lung: the lesser
bushbaby Galago senegalensis. J. Anat., 172, 129, 1990.

10. Nakakuki S.: The bronchial tree and lobular division of the crab-cating monkey (Macaca
Sfascicularis) lung. J. Vet .Med. Sci., 56, 567, 1994.

11. Nakakuki S.: Bronchial tree, lobular division and blood vessels of the pig lung. J. Vet.
Med. Sci., 56, 685, 1994.

12. Tompsett D. H.: Anatomical techniques. Livingstone, London 1970.

13. Turner T. R. et al.: Body weights of adult velvet monkeys (Cercopithecus aethiops) at
four sites in Kenya. Folia Primatol. (Basel), 63, 177, 1994.

SUMMARY

The aim of the study was to determine the bronchial segmental tree dimensions of lower
lobes in humans and Cercopithecus aethiops and to estimate the possible relations between
them. The study was carried out on a group of 62 human cadavers (aged 20 to 60; 28 men, and
34 women) and 30 sexually mature corpses of Cercopithecus aethiops (14 male and 16 female
individuals). The trachea and bronchi were swilled out, injected with duracryl and digested in
hydrochloric acid. After washing out an exact model of the topographically unchanged
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bronchial tree was obtained. Those preparations were dricd and the diameters of the segmental
bronchi in the lower lobes of both lungs were measured. The statistical analysis was performed
using the SAS system v. 6.11. Differences between groups were analyzed by ANOVA. If P <
0.05, differences between the mean values were considered statistically significant. In the
studied material almost all measured values in Cercopithecus aethiops were higher in female
individuals in contrast to the results obtained for humans. In both sexes of Cercopithecus
aethiops medial and anterior basal bronchi have the biggest diameter in both sides, but in male
and female humans posterior basal bronchus has the biggest diameter. Unlike humans, where
the medial segments are small, the medial segments in Cercopithecus aethiops constitute a
significant functional part of the lungs.

Srednica oskrzeli segmentowych platéw dolnych pluc u czlowieka i Cercopithecus aethiops

Celem pracy byta ocena $rednicy oskrzeli segmentowych ptatow dolnych pluc cziowieka
i Cercopithecus aethiops oraz ocena potencjalnie wyst¢pujacych pomigdzy nimi podobienstw.
Badanie przeprowadzono na 62 zwlokach ludzkich (w wieku 20-60 lat, 28 mgzczyzn i 34
kobiet) oraz 30 zwlokach dorostych osobnikéw Cercopithecus aethiops (14 samcéw i 16 sa-
mic). W pracy do oceny Srednicy oskrzeli segmentowych platéw dolnych ptuc wykorzystano
preparaty korozyjne wypreparowanych tchawic z drzewem oskrzelowym. Analiz¢ statystyczna
przeprowadzono z wykorzystaniem systemu SAS v. 6.11. Do oceny réznic pomigdzy grupami
wykorzystano test ANOVA, uznajac za istotne statystycznie wyniki o p<0,05. W przebadanym
materiale niemal wszystkie srednie wartosci srednicy oskrzeli byly wigksze u samic Cero-
pithecus aethiops w przeciwienstwic do wynikow uzyskanych na preparatach oskrzeli ludzkich.
U obu plci Cercopithecus aethiops najwigksza Srednic¢ maja oskrzela podstawne przednie i
przysrodkowe. natomiast u czlowicka oskrzele podstawne tylne. W odréznieniu od segmentu
przysSrodkowego u czlowieka, segment ten stanowi istotng cz¢$¢ funkcjonalng pluc
Cercopithecus aethiops.



